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Engineering Pioneers 


N THAT slow evolution which developed the art of 

civil engineering construction as we know it today 
from the scientific elements of physical mechanics and 
material study, generations of engineering pioneers fig- 
ured with notable influence. There were periods marked 
by the genius of individuals, or of an entire school of 
men, when methods and procedures were created whose 
full development could come only much later. Great 
works were built even though mechanical power was not 
available and the resources of industry were slight; the 
blacksmith’s forge had to serve in place of the steel mill, 
and hand shovel and wheelbarrow in place of dragline 
and motor truck. It is useful to think back to those 
times as demonstrations of the power of resourcefulness 
and invention coupled with that intuitive knowledge of 
materials which is born in the workshop itself. Such 
opportunity was afforded by the sketch of England’s 
classic days of civil engineering, published in our pages 
a year ago. It is again afforded by the story of French 
engineering, a story inspired by the former one. The 
modern engineer needs such knowledge of his fore- 
runners. He lives under the influence of the history of 
the engineers of all times, for it is their heritage that 
makes his work of today effective. 


Construction and the Census 


[Ik ANSWERING the questionnaires which have been 
sent to them by the Bureau of the Census, contractors 
have the opportunity to develop the statistics which their 
business so greatly needs to justify the claims it is urging 
before the public and the legislatures. Few lines of 
business have as little quantitative knowledge of their 
activities. In recent years the bureaus of the Depart- 
ment of Commerce have afforded some figures on build- 
ing work; the Bureau of Public Roads has collected 
figures on roadbuilding. But for the most part con- 
struction statistics have been available only through the 
agency of the engineering and contracting journals. In 
view of their origin, partly in reported data and partly 
in intelligent extrapolation, these figures have been as- 
tonishingly accurate in respect to total volume and value 
of business and its geographical distribution. It has been 
possible also to break them down with some accuracy 
into general classes of construction. There has been no 
possibility of setting up definite facts of the divisions of 
contracting, number of employees, amounts of payrolls, 
overhead and equipment expenditures, financing costs, 
classification of work in detail, and values, volumes and 
kinds of material consumed. The census survey is un- 
dertaken to provide the facts. Its questionnaires have 
been worked out in co-operation with the Associated 
General Contractors and ask no more information than 
it is believed the construction industry should have in 
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order to analyze its power and weakness and plan its 
future business practices. Frank and full answers by 
contractors are in order. The results will for the first 
time furnish a means for appraising the contracting 
business in detail. 


Short Shrift 


ISCHARGE without previous warning and without 

explanation has just been visited on another engi- 
neer in municipal work—J. W. Ackerman, city manager 
of Watertown, N. Y. The right of the council to hire 
and fire the city manager is one of the fundamentals of 
the council-manager form of government, but under the 
standard form of council-manager charter the manager is 
given notice of the cause of his dismissal and a public 
hearing before a dismissal becomes effective. Where by 
mischance there is no such provision in the charter, com- 
mon decency to the manager and due respect to public 
opinion dictate a hearing on charges. All the circum- 
stances attending Mr. Ackerman’s discharge (glossed 
over as a request to resign by May 1) indicate politics of 
the baser sort rather than the undoubted right of the 
council to change managers—assuming that it has good 
and sufficient reasons for so doing. Denial by the coun- 
cil majority of a plea for postponement and public hear- 
ing, even when urged by the mayor and by citizens ouf- 
side the rail, as also refusal to give any specific reason 
for the dismissal, supports this view of the proceedings. 
It is to be hoped that the citizens of Watertown will 
continue to protest against the arbitrary action of the 
council, which must discourage engineers and other com- 
petent men from assuming city managerships. 


Alexander Dam Failure 


EWS of failure of the Alexander dam in Hawaii 

does more than merely add to the list of misfor- 
tunes attendant upon hydraulic-fill construction. It has 
a broader interest, because the dam was being built with 
the aid of a remarkable expedient based on the behavior 
of colloidal materials—namely, chemical treatment of 
soil by alkaline salt to flocculate the dispersed soil par- 
ticles in the puddle trench and promote compaction of the 
soft material. Its success seemed destined to establish 
chemical soil treatment as a new and powerful instrument 
in the civil engineer’s armory. The failure of the dam 
may have the unfortunate effect of surrounding the 
method with uncertainty and suspicion, even though the 
accident did not involve the treated earth. From the 
meager descriptions of the Alexander dam construction 
work so far received it appears that treatment was ap- 
plied only to the earth filling of the puddle trench on 
either side of the cutoff wall below original ground level. 
This, however, was not connected with the failure if, as 
the brief news account indicates, the dam was destroyed 
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by an outbursting of unconsolidated mud from the core 
of the embankment above ground. Fuller details of 
the accident will therefore be awaited with unusual inter- 
est. If treated material was not involved in the dis- 
astrous happening, the chemical method should claim as 
full attention and interest as before. 


Tunnel Explosions 


HE electric flashlight or torch, long considered safe 

around tunnel explosives, was the cause of a pre- 
mature explosion in the Beston water tunnel, fortunately 
harmless. It is now suspected also as the cause of an 
explosion last fall in this same tunnel that cost five lives. 
The facts are given in a letter published elsewhere in 
this issue. One particular type of flashlight was found 
capable of producing a short circuit sufficient to detonate 
an electric blasting cap when the exploder wires came in 
contact with the case of the flashlight. This wholly 
unsuspected source of premature explosions may have 
caused other mystifying tunnel accidents in the past in 
which all evidence was usually destroyed and often the 
entire heading crew was annihilated. Every contractor 
engaged in tunnel work should, for the safety of his 
workmen, check up on all flashlights used on the job to 
determine if lights of this dangerous type are being used. 
Fully insulated flashlights are available, and in view of 
the experience in the Boston tunnel no other type should 
he permitted where electric detonators are involved. 


Penalizing Efficiency 


EES paid structural engineers in the building field, 

and to some extent those paid to the architect, are 
calculated in such a manner that a penalty is exacted 
for any savings effected for the owner. This anomalous 
situation results from the fact that structural steel de- 
signers are paid on a tonnage basis and architects’ fees 
are based on a percentage of the contract price. The 
owner expects the architect to pare the contract price 
to the minimum, overlooking the fact that he is asking 
him also to cut his fee. The architect in turn wants 
the most efficient structural design commensurate with 
safety. As a result, efficiency and penury have much 
too close a relationship in the life of a structural de- 
signer. With the current trend toward increasing unit 
stresses and thereby decreasing tonnage, his fees shrink 
even more. Some of the new building codes also in- 
crease the amount of necessary design work, so that the 
structural designer has become one of the luckless victims 
of progress. The building owner is entitled to part of the 
saving that results from the increased unit stresses, but 
he should hardly expect to receive the full amount saved 
by using seven-eighths of a ton of steel in place of every 
full ton that was required under the older building codes. 
Penalizing efficiency is unsound. 


Rational Road Design 


HE application of rational methods in designing 

surface-mixed bituminous roads, as described in this 
issue, indicates a striving for technical control which 
engineers generally associate only with the higher types 
of hard paving. In considering the notable résumé by 
H. G. Nevitt of rational formulas now employed and the 
argument for a more comprehensive formula, it is im- 
portant to note that the highest type of surface-mixed 
bituminous construction is discussed primarily. This 
construction involves a graded surfacing metal—crushed 
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stone or gravel—placed new on the cleaned grade and 
there impregnated and mixed. With inferior types, as 
where the material on the road (usually with some addi- 
tions of new material) is treated, or where the material 
is sand only, rational design becomes less applicable. 
This does not imply that profitable use of the poorer 
aggregates is not possible, but that with better materials 
and better grading superior construction is assured. The 
roads on which surface-mixed bituminous construction 
has had its greatest use and perhaps shown its greatest 
usefulness are those where the materials in place or 
available in local gravel pits have been utilized. Getting 
back to the main question of rational design formulas, it 
is interesting to note how their development and use have 
centered in the states west of the Rocky Mountains. In 
the Mississippi Valley and Southern states, where sur- 
face-mixed bituminous roads are being constructed in 
probably greater mileages, the procedure is confessedly 
in large measure empirical. Comparison is impracticable, 
since there are too many variables to permit of isolating 
the influence of rational design formulas, but both prac- 
tices are producing serviceable, inexpensive road surfaces 
inferior only to premixed bituminous surfaces and well- 
constructed penetration macadams. 





Steel Embrittlement by Heating 


LL the intricacies and uncertainties which becloud 
the subject of brittleness in steel are brought to the 
fore by the studies made in the Columbia University 
laboratories of a number of cracked and broken wind- 
brace connections. The particular question at issue is 
whether ordinary soft structural steel is embrittled by 
the intense local heating which accompanies oxygen-torch 
cutting or welding of steel, when done after cold-work- 
ing (such as punching). The question is of much im- 
portance to structural practice. It is to be regretted that 
the studies do not give a satisfying answer. 

As to the particular brackets which broke, the report 
gives no test data and therefore furnishes no evidence 
that the brackets were brittle. Further, it does not give 
assurance that they were of good material (some of them 
were “seamy” or piped), or that they had not been 
cracked in handling, as by being bent during shipment of 
the columns to which they are shop-riveted. As to the 
merits or demerits of flame-cutting, the report does not 
show that flame-cutting after punching adds to the dam- 
age done by the punching; nor does it show that flame- 
cutting is more injurious than shearing. Further, it does 
not show that flame-cutting after punching causes grain 
growth, a well-known means of embrittlement. It gives 
no basis for conclusions as to the influence of piping and 
segregation, or as to the desirability of using a very duc- 
tile low-strength steel in preference to a stronger and 
harder steel when flame-cutting or welding must be done. 

The report does show that cold-working hardens the 
steel, a fact long known. On the question of the effect 
of heating it contains conflicting evidence: Reduced 
bending resistance was shown in both static and impact 
tests of certain laboratory-made brackets flame-cut after 
punching, as compared with sawed brackets, but on the 
other hand notched-bar impact tests of small specimens 
from similar brackets gave no evidence of embrittlement 
from heating. In reference to the first-mentioned re- 
sult, moreover, it should be noted that it conflicts with 
prior tests of the same kind, as reported by J. H. Ed- 
wards in our issue of Nov. 1, 1928, p. 666. 
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Only a brief abstract of the investigation is given in 
the present issue. The structural engineer will find it 
profitable to study the entire report with care, in view of 
the importance of the subject to both riveted and welded 
steel practice. This is the more necessary because the 
investigator’s far-reaching conclusions cast definite dis- 
credit on flame-cutting (and inferentially on welding), 
though his data are incapable of supporting such con- 
clusions. 

The question presented still remains to be explored, 
therefore. In the meantime practical use of flame-cut 
I-beam wind connections in the framework of high build- 
ings has continued, and all experience with them in shop 
and field tends to support existing practice. But since 
even the suspicion of embrittlement is too serious to be 
ignored, especially in its bearing on structural welding, 
the matter should be put under thorough investigation. 





Better Lumbering Aids Construction 


UMBERING, a major industry of the Pacific North- 
west, is today showing the versatility that is a heritage 

of the true pioneer spirit. In that territory lumbering 
now faces economic problems of much the same sort as 
those confronting other major industries throughout the 
country; modern trade conditions have made the devel- 
opment of new methods and the refinement of details 
essential to success. The old order changeth: where a 
sawmill served by an old-fashioned “logging outfit” could 
have made profits heretofore, now the production and 
marketing of lumber have become so highly complex, 
involving manufacturing processes of an advanced order, 
that a profit is out of the question. The successful 
large-scale operator now gives attention to conservation 
of the timber supply, to the manufacture of various 
wood products and to co-operation with trade associa- 
tions for classification and standardization. He also finds 
the development of new markets to be of the greatest 
importance. Moreover, there must be proper considera- 
tion of technological matters—for example, engineering 
work in establishing classification for grading and in mak- 
ing stress determinations; also, chemical research on 
combating decay and in prescribing surface treatment. 

The rapidity with which the value of stumpage in the 
Pacific Northwest has increased in recent years has 
placed a premium on the development of byproducts and 
on the reduction of waste. Transportation costs, too, 
have shown a sharp upward trend. As the more access- 
ible stands have been cut, the cost of getting out logs has 
steadily increased. Wood products and byproducts of 
the lumber industry offer ready opportunity for devel- 
oping new fields and new markets. A demand already 
has been developed for such wood products as veneer, 
plywood, shooks and the wide variety of millwork that 
can be turned out with the higher grades of lumber. 
Many byproducts are now under investigation or are 
already on the market in the form of fuel, pulp, sawdust 
combinations and chemicals. Pulpwood is still a byprod- 
uct in the Northwest—that is, trees are not cut there 
expressly for that market. Curing processes recently 
have been developed whereby the high moisture content of 
green lumber can be reduced in a relatively short time to 
whatever moisture content is best suited to the use in- 
tended, and there has been rapidly extending use of woods 
treated with a preservative—these are some of the oppor- 
tunities for development that are being studied by the 
progressive lumber “manufacturer.” 
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It will be observed that most of these fields for devel- 
opment and means of increasing markets are refinements 
rather than expansion, in the sense of greater volume. 
The situation is aptly phrased by a student of the lumber 
industry who recently advised lumbermen: ‘Make less 
lumber. Make it better. But do not sell lumber. Sell 
results and service. And develop byproducts.” 

Conservation is increasing steadily in importance. To 
handle it effectively will require broad vision and unsel- 
fishness on the part of leaders of the industry. If this 
is lacking, legislative bodies may be exnected to impose 
more exacting regulations on logging operations with a 
view to assuring the future of timber resources. This 
year reforestation bills have been passed in Oregon and 
in Icaho and a similar bill was introduced in Washington, 
though it has not yet passed. 

In matters of conservation the United States Forest 
Service has set a high standard by permitting only sus- 
tained yield logging—that is, a rate of cut no greater 
than will be replaced by natural growth. This policy has 
done little more than set an example, however, because 
only 5 to 8 per cent of the gross cut in the Northwest 
is taken from lands under Forest Service jurisdiction. 
Lumbermen point to taxation as the chief obstacle in the 
path of widespread adoption of some form of conserva- 
tion of timber resources. The new forestry laws in Ore- 
gon and Idaho may improve this situation. The larger 
‘umber companies have come to realize that in afforesta- 
tion and reforestation programs there is, at least, a means 
of increasing the inventory estimate of timberlands. 

Standardization is another need which is being met 
only through organization. In the construction industry 
it has been the custom to rate the strength of timbers 
and lumber from the strength of the weak units. The 
full strength of the stronger timbers has not been prop- 
erly utilized and could not be prior to some plan for 
definite classification and grading. The mutual advan- 
tage to the construction industry and to lumber com- 
panies in grading structural timber has been recognized 
by the West Coast Lumbermen’s Association, the trade 
organization representative of the fir district in the 
Pacific Northwest, with the result that there was pub- 
lished in July a new set of specifications and grading 
rules. Builders may now buy timbers of specified and 
guaranteed strength, each individual piece of which has 
been rated by an expert at the mill and there branded to 
indicate the grade. Although structural grades so classi- 
fied call for higher unit prices, the cost to the consumer 
is often less because smaller sizes can safely be used. 
Also the use of higher unit stresses gives an incidental 
reduction of freight, handling costs and wastage. 

Although lumbering is one of the oldest industries, its 
development into the modern manufacturing field has 

materially changed its set-up. Many phases of activity 
not important in the old days now are being studied and 
developed. Research work on various properties of tim- 
ber, notably its strength for structural purposes, is being 
pushed vigorously. An up-to-date handbook on struc- 
tural timber is just off the press. Trade extension move- 
ments, national and regional, are striving to sell to the 
public the advances and improvements in the industry. 
In short, the modern lumberman is now in the large 
industry class and the more progressive organizations are 
finding it to their advantage to adopt the same methods 
by which other large manufacturing industries are making 
progress. As an outgrowth the construction industry 
will have better lumber and knowledge of how to use 
the lumberman’s products more efficiently. 
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THE PONT DE LA CONCORDE, 1791 


A bridge in which the least possible obstruction to flow with a level deck is secured by using extremely flat arches. 


French Pioneers in Engineering 


Men Who Through the Seventeenth and Eighteenth Centuries Laid the Foundations 


F ONE judges solely from the material available in 
the English language, he is very apt to assume that 
the pioneers of modern engineering were the great 
British engineers whose personalities and works were so 
interestingly described in an article in Engineering 
News-Record in the issue of Dec. 20, 1928. The pro- 
fession certainly numbers no greater names than those 
of the great Scotch and English engineers, Brindley, 
Smeaton, Rennie, Telford, and the Stephensons and 
Brunels. Yet these men simply carried on and added to 
the glory of a profession which was already centuries old 
when they began their careers. Indeed, engineering and 
civilization are concurrent and the earliest engineer 
found his first chance for an enduring expression of his 
skill in the earliest days of civilized life—in ancient 
Kgypt and Mesopotamia. Progress had been continuous 
through the centuries, and the great British engineers, 
although pioneers of engineering in Great Britain, can- 
not be counted as pioneers of engineering in general, 
although they did make notable contributions to engi- 
neering progress. In fact, engineering in Great Britain 
was very late in getting under way and it owed far more 
to earlier and even contemporary works and workers in 
France than is indicated in the above-mentioned paper. 

Through all the seventeenth and eighteenth centuries 
the leadership in engineering had been held by the 
French, and the modern engineer of any nationality owes 
a great debt to the French pioneers. Smiles understood 
this, for in his “Lives of the British Engineers” he tells 
how Smeaton, the first to call himself a “civil” engineer, 
studied French and traveled in France, because he recog- 


Upon Which Much of the Civil and Military Engineering of Today Is Laid 


By JAMEs K. FINCH 
Renwick Professor of Civil Engineering, Columbia University, New York, N. Y. 





nized that French engineers were the foremost in the 
field in his day and era. Smiles also pictures for us 
young John Rennie, the famous Thames bridge builder, 
as a student at Edinburgh and a frequenter of Andrew 
Meikle’s millwright shop, studying the four volumes of 
hydraulic engineering, “Architecture Hydraulique,” pub- 
lished by Belidor in Paris in 1737. Those four volumes 
with the inscription “John Rennie, purchased 18 July, 
1780, £2.0.0,” are on my desk as I write—a striking 
reminder of the debt this British pioneer owed to the 
French worker. 

Smiles also describes in detail the frightful condition 
of British roads late in the eighteenth century. It was 
said, as late as 1768, that it would cost no more to make 
the roads navigable than to make them hard! On the 
other hand, the French road system had been developed 
on a comprehensive plan, and although we hear much of 
Telford and McAdam, the father of the modern stone 
road was a Frenchman, Trésaguet. 

Thus, to understand the contribution of British engi- 
neers to engineering progress, we must know at what 
point they began. Similarly, to understand the impor- 
tance and place of the French contribution to engineer- 
ing progress, it is necessary to review the foundations on 
which it, in turn, was built. 


Beginnings of Modern Engineering 


On the collapse of the Western Roman Empire, about 
500 A.D., there followed several centuries which have 
usually been called the Dark Ages—largely, we are now 
told, because of our ignorance of them. Out of this 
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JACQUES GABRIEL III (1667-1742) ADAM DE CRAPONNE (1521-71) 
First chief engineer of the Corps des Ponts et Chaussées. First French canal builder. 


‘ 
RIQUET (1604-80) SEBASTIEN LE PRESTRE VAUBAN (1644-1706) 


Engineer and builder of the first great work of modern Builder of fortresses and engineer of Dunkirk, whom 
times, the Canal du Midi, 1666-81. Voltaire called “first of engineers and best of citizens.” 
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there first came, engineeringly speaking, a widespread 
revival of bridge building in medieval times which has 
been attributed in large part to an order of monks, prob- 
ably largely mythical, known as the Fratres Pontis, or 
Brothers of the Bridge. (The truth is that the only or- 
ganized bodies which could or would build bridges were 
the monastic units of the Church; the “public” hardly 
existed in this age and the nobility were busy with war- 
like pastimes.) Many famous bridges of medieval times, 
generally along the more ancient Roman lines and 
strongly influenced by if not directly copied from Roman 
works, still exist scattered over England, France and 
Italy. 

At a later period, the 1100’s and 1200's and later, the 
Gothic development in France blossomed out of this 
earlier, so-called Romanesque era. The Gothic cathedral 
was, of course, quite as much a structural triumph as it 
was an artistic one. Those great “birdcages in stone,” 
which still claim our admiration, also stir up a deep feel- 
ing of reverence for the French builders who had the 
skill and daring to pare down column and arch to such 
slender proportions, and to balance thrust against thrust, 
or bring them safe to earth through flying buttresses. 

While this was going on in France, the Italian engi- 
neers were achieving their great early reputation as the 
first of modern hydraulic engineers. Canals for irriga- 
tion and transport in Italy had no rivals except in the 
reclamation works of the Dutch. Which of these two 
nations invented the canal lock is still a debated question, 
but there is nothing so deep or difficult about the lock as 
to preclude independent invention in both lands. 

While the Gothic period in France lost ground because 
of the Hundred Years War with England (1328-1453), 
this Italian development continued and reached its most 
brilliant phase, the so-called Renaissance, in the late fif- 
teenth and early sixteenth centuries, under the benevo- 
lent bosses of the city-states of northern Italy. Here 
we find the architect-civil engineers, like Palladio, Fon- 
tana and others, and the military engineer-architects like 
L.econardo da Vinci. This period also marks the begin- 
ning of the rift between civil engineering and architec- 
ture. All through earlier, ancient times there was but 
one worker, the master builder, or, in Greek, architecton, 
who was a civil or military engineer or architect as occa- 
sion required. It seems probable that gunpowder had 







THE PONT ROYAL OVER THE SEINE AT PARIS, 1685 
In which Romain demonstrated his cofferdam method for pier foundations, 
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A PAGE FROM RAMELLI'S “MACHINERY NOTE BOOK" 
PUBLISHED AT PARIS IN 1588 


much to do with the division which began to be evident 
in Renaissance times. The architectural fortress-home 
could no longer withstand attack. New elements, gun- 
powder and cannon, became of importance, and new 
technical knowledge and constructions of a non-architec- 
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ANTOINE DE CHEZY (1718-98) 


Assistant of Perronet and author of the famous hydraulic 
formula which bears his name. 


tural nature, earthworks, were needed for defense. The 
architect took his name from the ancient Greek architec- 
ton; the new engineer from the medieval word, ingenea- 
tor, coined from the Latin, as a name for the ingenious 
man who contrived the many ingenious military devices 
of the medieval fortresses. 

Simultaneously with the later decline of the Italian 
Renaissance, France entered Italy with the Italian wars, 
and French kings imported from Italy experts in the 
new engineering art of earthworks and men also, of 
course, familiar with canal works. Thus a new era of 
construction began in France, 
and it was on the foundation 
of experience in the building 
of Gothic times and this in- 
heritance from _ imported 
Italian talent that the 
French engineers rose to a 
position of engineering lead- 
ership. This position they 
held for almost 300 years— 
almost to the beginning of 
the eighteenth century. 

The story begins with the 
Canal of Craponne, the first 
French canal (1557-61), and 
ends only with the French 
Revolution and the growth of 
an engineering era in Great 
Britain following the work 
of Watt with the steam en- 
cine (1781) and the Stephen- 
sons with the locomotive. 
These 300 years of undis- 
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puted French engineering leadership form one of the 
main elements in the history of engineering. They covet 
an era which is both interesting and fascinating and 1s 
a most important period of engineering development 


Early French Engineering 

Probably the first important French work was 1! 
irrigation canal, already mentioned, built by Craponne, 
a Frenchman of Italian ancestry, which still renders 
fertile that section of the Crau, east of the mouth of the 
Rhone, which is known as the Provencal Sahara. © 
even greater importance, however, was the Canal of 
Briare built in 16038. This work, joining the valleys of 
the Loire and the Seine, was probably the first canal 
undertaking to cross a summit. Earlier Italian works 
were more or less river canalizations on one slope. At 
Briare the engineer first met and solved the problem oi 
a summit water supply. In this same period, that of 
Louis XIII and Richelieu, Métezeau, “Architecte et 
Ingenieur du Roi,” built the first stone breakwater of 
modern Europe, thereby assisting, as Dumas tells us, the 
king, the cardinal, and the “Three Musketeers” in the 
capture of La Rochelle. 

With the age of Louis XIV a golden era of construc 
tion was undertaken by this king, who wished to attach 
his name to the greatest works of the ages. Colbert, his 
able finance minister, persuaded him to assist Riquet, the 
tax collector turned engineer, who threw himself and his 
fortune into the first truly great work of modern times 
the Canal du Midi. From 1666 to 1681 Riquet worked 
without let-up in building this canal, 158 miles long with 
more than 100 locks, across the neck of France just north 
of Spain, from Bordeaux on the Atlantic to Cette on the 
Mediterranean. This was a project also involving a 
summit water supply, and it certainly was as great and 
daring in its time and age as the Panama Canal has been 
in ours. 

Ask any French schoolboy for the names of the great 
est Frenchmen, and he will always include that of 
Vauban. [ven Voltaire, not noted for his compliments, 
called this great engineer of the reign of Louis XIV 
“first of engineers and first of citizens,” and St. Simon 
is said to have invented for Vauban the title of “patriot.” 
Vauban has been described as the Builder of Fortresses. 
He set the lines of the frontier fortresses of France 
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which stood ten years ago during the Great War. He 
built Dunkirk, fortified it and by means of jetties, the 
first great work of the kind, confined the current to a 
narrow section and caused it to scour out a channel for 
the king’s ships. It was the apple of his eye and for- 
tunately he died in 1706 before England had forced the 
French king to demolish this great triumph of Vauban’s 
genius and skill. 

But Vauban did even more for the engineering pro- 
fession than simply to construct great and pioneer works. 
He found the engineer attached as an individual to vari- 
ous military commanders, unorganized and having no 
professional standing as a group. In 1672 he secured 
the organization of a Corps of Engineers in the French 
army. This brought a sense of unity, an esprit du corps, 
among previously scattered engineering workers. He 
gave to this corps a tradition of service which took no 
thought of personal gain, which visualized engineering 
work as a great public service intrusted to the engineer 
and in which honer was to be achieved only by fidelity 
to this trust—by an honest, unbiased search for the best 
solution of a problem which the economic conditions and 
knowledge of the day permits. His influence on the pro- 
fession in these early days of its new birth still endures, 
and the distinctly military viewpoint which is so often 
exhibited by engineers who give their time and effort 
unstintingly to public service and to the interests of their 
clients is but an echo of the tradition of which Vauban’s 
life and work is so notable an example. 


The French Bridge Builders 


It was also under Louis XIV that the Pont Royal over 
the Seine at Paris was built. Francois Romain, the 
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Dutch bridge-building monk, was called to Paris in 1685 
and introduced new foundation methods in the construc- 
tion of the piers of this bridge. The highway system of 
France had been conceived on a comprehensive scale at 
an earlier day, and the necessity for highway bridges 
forced a development in design and foundation processes 
in France which brought the stone arch bridge practically 
to perfection by the close of the eighteenth century. 

In 1716 the famous Corps des Ponts et Chaussées was 
organized. Its first engineer was Jacques Gabriel, one of 
a famous family of master builders. His greatest monu- 
ment is a long arch bridge which crosses the Loire at 
Blois. Gabriel was followed by the greatest of French 
bridge builders, Perronet, who solved a problem which 
had been bothering bridge engineers for centuries. 

The old Roman bridges were solid and substantial 
affairs with massive piers which offered a formidable 
obstruction to floodflows. Their high, full-centered 
arches also required steep approaches if the banks of the 
stream were low. Many of these bridges were prac- 
tically dams with holes in them for floods to pass 
through. The problem was to secure the greatest pos- 
sible waterway, the least obstruction to flow, under a 
practically level bridge floor and using only stone arch 
construction. Perronet’s most famous work is perhaps 
the Pont de la Concorde at Paris. It crosses the Seine 
in five spans and its deck is level with the quay walls on 
the side. Additional waterway was secured by building 
extremely flat arches; the rise is only 13 ft. for a span 
of 102 ft., which also causes a reduction in the vertical 
component of the thrusts and hence permits high slender 
piers. The compression in the arch ring is, of course, 
high, and Perronet used the strong stone of Saillancourt 
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This “forest of iron and wood,” with its fourteen waterwheels and its 225 pumps, lifted water from the Seine some 525 ft. for 


supplying the fountains of Versailles. 


Probably the greatest machine of the age before steam. 
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for this ring, which is very thick and occupies prac- 
tically the full space between intrados and floor. While 
the piers have little more to do than support the weight 
of the bridge, there are naturally high end thrusts which 
are carried into the solid quay walls. Of the total low- 
water cross-section of this bridge below the floor, two- 
thirds is open space under and between arches. Earlier 
Roman works show as low as 40 or less, and at the best 
only 50 per cent of waterway. 

This was Perronet’s last work. It is interesting to 
picture him, an old man of more than 80 years, sitting in 
the window of the house which he had secured on the 
left bank of the Seine overlooking the bridge. His right- 
hand man, Chézy, author of the famous hydraulic for- 
mula which bears his name, was in charge of the con- 
struction under the eye of the master. The bridge, the 
crowning achievement of Perronet’s career, was begun 


Ponte di Augusto , Rimini Waterway below floor level 35% 





THE CANAL OF BRIARE (1638) 
Connecting the Loire and the Seine, probably the first canal to cross a summit. 
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under Louis XVI and was to have been named after 
him. Before it was completed the unfortunate Louis had 
met the guillotine in the Place de la Concorde at its north 
end. The work, however, went on. Stones were drawn 
from the Bastille to finish it, and Perronet, before his 
death in 1794, had the pleasure of seeing his work com- 
plete as it stands today. We should remember that 
Perronet had no means of computing arch thrusts; his 
design was a monument of art and of the genius for 
construction rather than of science. Yet his work was 
perfect—given only stone to work with, the modern 
engineer could not improve on Perronet’s masterpiece. 

In the development of bridge pier foundations we have 
mentioned Romain and should not neglect Labelye, a 
Frenchman who was called in to build the Westminster 
bridge across the Thames at London in 1739. From 
1209 to 1823 old London bridge was in service and until 
1739 it was the only bridge at 
man AB London. There being no rec 


ognized British bridge build- 


tee OC ers and the French being 


Pont Neuf (North Section), Paris Waterway below floor level 50% 





Pont Royal, Paris Waterway below floor /eve! 55% 
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acknowledged experts, Labelye 
was called to London’ on 
this work. His pier founda- 
tions were on piles, and the 
piers were built by means 
of a casse, or caisson, with 
removable sides. Perronet, on 
the other hand, generally used 
French 1685-1687 a batardeau, or cofferdam, 
unwatered the site, excavated 
a few feet and drove piles. 
Contemporary with this fore- 
most of stone bridge builders 
were De Voglie and De Ces- 
sart, who made history in 
foundation work. De Voglie 
designed apparatus for cutting 
piles off under water, and thus 
in combination with Labelye’s 
caisson, effected a saving in 
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BERTRAND FOREST DE BELIDOR (1697-1761) 


Soldier, engineer, author. His “Architecture Hydraulique,” 
Paris, 1737, marked a new era in hydraulic engineering. 





the cost of pier construction. De Cessart used immense 
floating cones or caissons in building the digue, or break- 
water, of Cherbourg. British workers, Cochrane and 
Brunel, gave engineering the compressed air and shield 
process and made deep and assured foundations pos- 
sible, but Romain, Labelye, De Voglie and their co-work- 
ers in France were the pioneers of modern foundation 
practice. 


Highway Construction 


As we have already noted, highway development in 
France was begun at an early day. It may be said to 
have started under Henry IV in 1599, when he appointed 
Sully “grand voyer de France.” The old Roman trails 
and roads in France, estimated by some to have totaled 
as high as 12,000 miles, had gone to pieces bit by bit. 
Sully began their resconstruction. Under Louis XIII, 
however, progress was retarded, the new service was 
decentralized, and control was turned back to the treas- 
urers-general. Again, under Louis XIV and due without 
doubt to the far-seeing vision of his able minister, Col- 
bert (1619-83), Sully’s work was revived. After Colbert 
progress again declined, but in 1705 the national high- 
way system of France was born, and a little later the 
covée plan of forced labor, which had first appeared 
during the close of the seventeenth century, was made 
general. 

Two names stand out very distinctly in the organiza- 
tion of the Corps des Ponts et Chaussées which followed 
these developments: Perronet, the real founder of the 
corps, and Trudaine, who directed this service from 
1748 to 1769. Trudaine was an organizer, Perronet was 
a bridge builder. The roadbuilder was Trésaguet. 
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This highway expert built many important works, but 
his chief claim to fame rests on his report submitted in 
1775 to the Assembly of Bridges and Highways. In it 
he described, for the first time, the construction of the 
modern stone road. It would seem clear beyond question 
that Trésaguet rather than Telford should be credited 
with the invention of what we now know as a telford 
base. It is, of course, true that the constructions of both 
Trésaguet and of Telford were later superseded by the 
far less costly broken-stone base and wearing surface 
of McAdam. But it is also true that the first step in 
modernizing ancient Roman road construction into a 
practical modern form was due to Trésaguet. He may 
be properly called the father of modern highway con- 
struction, but his name, unfortunately, is practically un- 
known and Telford and McAdam receive credit for 
work in which Trésaguet was the pioneer. 


Machinery and Invention 


In the field of machinery and instruments French 
workers also properly claim attention. Ramelli, the 
soldier-author of Italian origin, published his notebook 
of machinery, beautifully illustrated with wonderful en- 
gravings, at Paris in 1588. Jacques Besson also published 
a similar work about the same time. 

These books are doubtless filled with much which was 
pure ‘invention and was never put to practical test and 
use ; nevertheless, some of the many plans were certainly 
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CLEMENT METEZEAU 
Builder of the first stone breakwater of modern Europe. 
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executed. Pumps, for example, for elevating water 
from streams to public fountains in the towns weré much 
in demand. La Samarataine (1612) was a famous Paris 
waterwheel pump of the variety Ramelli describes, and 
other pumps were used for pumping water from the 
Seine as late as 1830. Greatest of all these machines, 
however, was that wonderful “forest of iron and wood,” 
the Machine of Marly, built to supply water for the gar- 
dens of Louis XIV at Versailles in 1686. 

In surveying there comes to mind the names of Pierre 
Vernier, the inventor of a device still used on every 
engineer’s transit and on many other instruments; of 
Abbé Picard, the father of geodetic surveying, and of 
many other workers who were called in to run levels for 
proposed water-supply systems for Versailles and other 
works of the king. Picard, Romer, De la Hire and 
others devised leveling instruments with telescopic sights 
for their work. The level bubble was known at the time, 
but was not much thought of; hence other ingenious 
means of securing a horizontal line of sight were used. 


Hydraulics 


In the hydraulic field there have been many notable 
French workers. The name of Henri Pitot (1695-1771) 
undoubtedly stands out as that of one of the pioneers. 
Pitot got into a great fight with the theorists of his day 
when he questioned the elaborate but erroneous theories 
of velocity distribution and streamflow which they had 
evolved. In order that velocity might actually be meas- 
ured, he invented the Pitot tube in 1732. From this 
beginning data were gradually secured, and in 1785 
Chézy, whom we have already noted as Perronet’s right- 
hand man, proposed the remarkable generalization ex- 
pressed in the formula still known by his name, 

rome CWRS. 

After this, attention centered on the value of C, and 
the work of the great modern French hydraulic expert 
Bazin was a notable contribution toward the solution of 
this and other important hydraulic problems. In 1856 
another famous French worker whose name is known 
to all hydraulic engineers, Darcy (1803-58), published 
his work on the water supply of his native city of Dijon, 
a work of great importance in the development of the 
knowledge of flow in pipes. 
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ORIGIN OF THE PREC Ean BRANCHES OF ene Ree 


Chart showing their relation to and growth from the 
ancient profession of master builder. 


NEWS-RECORD 683 





JEAN RODOLPHE PERRONET 
Greatest of French bridge builders and first director of the 


Ecole des Ponts et Chaussées 


These, however, were later workers, and it has been 
our purpose to note more particularly the earlier pio- 
neers of French engineering. It might reasonably be 
asked why engineering in France suffered an eclipse 
with the advent of the nineteenth century. The answer, 
we believe, is to be found not only in the fact that the 
founders of the new era of mechanical power, Watt and 
Stephenson, were British, not French, subjects, and in 
the economic difficulties through which France passed 
after the Revolution and Napoleonic wars, but also in a 
change in emphasis in French engineering work. The 
Academy of Sciences at Paris, founded by Colbert in 
1666, had been securing a stronger and stronger grip 
on French engineering matters, and by 1800 or 1810 
science had the upper hand in the Ecole de Ponts et 
Chaussées as well as in the Corps. Coulomb, De Prony 
and their confreres made notable and valuable contribu- 
tions to the mathematical theories of structures and ma- 
chines which were later co-ordinated and expanded by 
the great Scotch teacher Rankine in his “Applied Me- 
chanics” of 1858. These studies were essential to the 
changes which were gradually taking place in engineer- 
ing technique—it was changing from an art to a science 
—but these men were primarily theorists who favored 
mathematics rather than construction and who found 
themselves in an environment that afforded little encour- 
agement to construction. Theory grew apace, but actual 
construction was at a standstill. Great Britain and 
America forged ahead, while France built only a few 
canals; it was not until the age of Napoleon III that 
modern engineering in France made any real progress. 
Thus engineering leadership passed from France to 
Great Britain and later took a long journey across the 
Atlantic to America. We should remember, however, 
that British engineering was founded on the truly re- 
markable achievements of the French workers of the 
seventeenth century and that the modern mathematical 
and rational methods of design were born in France, 
even if they were developed and extended by workers 
in other lands. Surely these were sufficiently great con- 
tributions to engineering progress to justify our nomina- 
tion of these great men of France for the’ Engineering 
Hall of Fame. 
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Practices in Flame-Cutting of 
Steel Reported Harmful 


Tests Show Evidence of Brittleness in Windbracing 
Brackets Flame-Cut After Punching— 
Remedies Suggested 


URING the erection of the new Consolidated Gas 

Building in New York City two years ago a 
number of broken or cracked wind brackets were 
discovered, and nine of these were submitted to the test- 
ing laboratories at Columbia University for study in the 
hope of determining the cause of failure. Prof. W. J. 
Krefeld, engineer of tests at the university, has re- 
ported the results of this study in a pamphlet, “An 
Investigation of the Failure of Flame-Cut Windbracing 
Brackets,” Bulletin 3 of the department of civil engi- 
neering. 

The brackets were T-shaped, formed by flame-cutting 
24-in. 120-Ib. I-beams along the center lines of the webs. 
Used as a beam-to-column connection, such a bracket was 
riveted by its flanges to the column, while its web or 
stem lapped over the bottom or top flange of the beam 
and was riveted to it. Usually the brackets were shop- 
riveted to the columns and field-riveted to the beams. 
During shipment of the columns they projected in such a 
way as to be easily bent, and the question of whethe: the 
damaged brackets had been injured in shipment was 
involved. 

The investigation included a study of the failed brackets 
and the manufacture and subsequent testing of other 
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FIG. 1—TYPICAL DETAILS OF T-SHAPE WIND 
BRACKETS FLAME-CUT FROM I-BEAMS 


brackets made from structural steel of the same grade 
as used in the building. The broken brackets were ex- 
amined metallographically and the effects of fabrication 
methods were studied, and strains produced by punching 
and local heating were surveyed qualitatively. However, 
the principal studies bearing on the question of whether 
flame-cutting caused the breaks in the brackets on the 
Consolidated Gas Building included squeeze tests and 
Izod impact tests on small specimens cut from I-beams of 
the same grade of steel used on the job, and drop impact 
tests and static-bend tests on laboratory-made brackets. 


Material and Handling Found Good 


Three factors were recognized as possible contributors 
to the failures—namely, faulty material, abnormal con- 
ditions of handling during shipment and erection, and 
phenomena inherent in the formative processes. As to 
the first two, tests showed the steel to have normal phys- 
ical properties, and “the possibility of failure being due 
to abnormal treatment during handling and shipment is 
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not likely,” according to the report. In analyzing the 
effect of the fabrication process, the report stresses the 
facts that cold-punching, which represents the first opera- 
tion in the formation of such brackets, permanently and 
seriously deforms the material near the rivet hole, and 
that the subsequent oxyacetylene-cutting operation in- 
volves such intense local heating as to produce (1) 
residual strains in the bracket and (2) grain growth 
and brittleness. 


Small-Specimen Tests for Brittleness 


In order to determine the effect upon the impact value 
of various degrees of permanent deformation, both with 
and without the subsequent application of heat, specimens 
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FIG. 2—COLD-SAWED AND FLAME-CUT BRACKETS 
AFTER SUBJECTION TO A 12-FT. DROP OF A 260-LB. 
WEIGHT 
No cracks were produced in the cold-sawed bracket on the 


left, while the flame-cut bracket all but severed along the 
lower line of rivet holes. 


were squeezed and later tested in an Izod impact testing 
machine. Strips 0.6 in. wide were sawed transversely 
from the web of a beam and milled to 4x}-in. section. 
54 in. long. To produce a plastically strainea condition 
the specimens were subjected to lateral pressure between 
two 4x4-in. hardened steel bearing blocks placed trans- 
versely across the test bar. Pressure was applied fo” 
one minute at four sections 1.10 in. apart along the 
54-in. length of the test bar, corresponding to the loca- 
tion of notches which subsequently were provided for the 
standard Izod impact test specimen. The amount of per- 
manent deformation was measured by the decrease in 
thickness of the resulting from the indentations made 
by the bearing blocks. In straining different bars, in- 
creasing pressures were applied, so that the series of 
specimens prepared represented the same material with 
different degrees of permanent deformation, ranging 
from zero to 8.5 per cent. Test bars were made in 
duplicate, one set being intended for tests to determine 
the effect of this straining alone on the impact value, 
while the other set was heated for 30 minutes to 250 
deg. C. 24 hours after straining; in cooling, these speci- 
mens were placed on an asbestos pad and allowed to cool 
slowly while protected from air currents. Finally, all of 
the bars were subjected to test in an Izod impact machine 
of 120 ft.-lb. capacity. The average impact values of the 
four breaks on each bar are given in the accompanying 
table. 

The conclusions drawn from these tests were: (1) 
The impact resistance of structural steel of the grade 
investigated decreases as a result of plastic strain. While 
the loss is dependent upon the degree of overstrain, the 
rate of decrease is greatest for small strains. The im- 
pact value is reduced to 22 per cent of its original value 
when the overstrain is 8 per cent. (2) Application of 
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moderate heat to overstrained steel still further decreases 
the impact resistance. For the grade of structural steel 
investigated, this further decrease depended upon the 
degrees of strain and heat and amounted to 45 per cent 
of the impact value of the strained but unheated material 
when deformed 3.25 per cent and subsequently heated to 
250 deg. C. The greatest effect appears to be produced 
on material moderately deformed—that is, about 3.25 
per cent. When heated above 300 deg. C., smaller losses 
in impact value result, until at about 450 or 500 deg. C. no 


IMPACT TESTS FOR EFFECT OF VARYING STRAIN 


Specimens Strained and Subsequently 


——Specimens Strained Only Heated to 250 Deg. C 


Per Cent Average Impact Per Cent Average Impact 

Deformation Value, Ft.-Lb. Deformation Value, Ft.-Lb. 
None 30.75 None 28.6 
1.15 21.9 t.%3 18.75 
1.25 22.75 1.25 15.75 
1.72 20.6 1.80 13.9 
2.10 18.6 2.15 12.0 
2.72 16.5 2.55 9.5 
3.20 12.6 3.55 6.9 
4.40 10.1 4.30 6.0 
5.19 9.0 5.45 5.75 
6.80 7.3 6.80 4.3 
8.35 6.75 8.42 4.25 


Notp—The per cent deformation and impact values given are 
the averages of four determinations made upon the same bar. All 
specimens cut transversely to rolling from web ot a 24-in. 120-Ib. 
test beam. 





decrease is effected by the subsequent heating. In fact. 
heating to temperatures slightly above 500 deg. C. will 
result in a recovery of impact resistance. 

Other Specimen Tests—During the progress of the 
study to determine the effects of plastic strains and heat 
upon the impact resistance, Rockwell hardness determi- 
nations were made upon the specimens prepared. The 
conclusion was that hardness of steel is increased by 
overstrain and is still further increased when subsequently 
heated. 

Cold-bending tests of this grade of steel showed brit- 
tleness in pieces heated after deformation. Both the 
original material and pieces deformed by squeezing could 
be bent flat around a 3-in. pin, but pieces heated after 
squeezing failed in the bend, cracking at angles of 95 to 
120 deg. 


Tests on Brackets 


Supplementing the specimen tests, other tests were 
made upon full-size brackets. One of these tests, a drop 
impact test, was designed to subject the web to cantilever 
action. The other was.a static-bend test. 

Drop Tests—For the drop impact tests, four T’s with 
flanges 12 in. long and webs 84 in. long were used. Two 
of the specimens were flame-cut and two were cold-cut 
with a hacksaw; all specimens had been punched in a 
multiple punch, so that, except for the method of cutting, 
the brackets were identical. Each bracket was arranged 
by a clamping apparatus to simulate its position when 
riveted to a column, with the web of the bracket out- 
standing. A cylindrical weight of 260 lb., composed of 
a section of steel pipe filled with concrete, was suspended 
by a manila rope directly over the specimen and plumbed 
so as to strike a 1x1x10-in. steel bar laid along the outer 
end of the projecting web. Two brackets—one flame-cut 
and one cold-sawed—were subjected to the falling weight 
dropping 12 ft., while for the two other brackets the 
weight was dropped 15 ft. 

The cold-sawed specimens in the drop test were bent, 
and in the 15-ft. drop a short crack was produced. The 
flame-cut brackets, on the other hand, broke in the test. 
The author of the report concludes that the drop test 
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“showed a marked difference in the shock-absorbing abil 
ity of the two types of brackets. The tests indicated that 
the flame-cutting operation had decreased the impact 
values of previously punched brackets approximately 40 
per cent.” 

Static-Bend Tests—As a further comparison between 
flame-cut and sawed brackets, a static-bend test was per- 
formed, in which the web was subjected to flexural canti- 
lever action. The flanges of a cold-sawed and a flame-cut 
specimen (both cut after punching) were connected by 
three 3-in. bolts at the lower edges, 14-in. spacing blocks 
being placed between the flanges. This spacing permitted 
a 14-in. round bar to be placed between the flanges with 
ends projecting so as to afford a means of applying the 
load. Rocker supports for the webs of the brackets were 
placed 264 in. apart. The load was applied slowly to the 
center bearing bar, and “before any great distortion of 
either bracket web had occurred, two loud snaps in quick 
succession gave notice of cracks in the web of the flame- 
cut bracket ;”” the cold-sawed bracket failed to show any 
cracks on the surface of the web. 

In conclusion, the report states: “The flame-cutting 
operation has been to a large extent responsible for 





FIG. 3—ASSEMBLY FOR COLD BEND TEST 
Flame-cut bracket at right had cracked when picture was taken. 


the decreased shock and bending properties of the 
brackets, and, together with conspiring effects of quality 
and handling treatment, has contributed largely to the 
failures.” Professor Krefeld makes the following alter- 
native recommendations: That (reversing the usual se- 
quence) beams shall first be flame-cut to size and then 
punched ; or that the brackets shall, after fabrication by 
multiple punching and flame-cutting, be annealed at a 
temperature of about 550 deg. C., but not under 450 
deg. C. or over 600 deg. C. He believes that the results 
of his studies warrant the extra cost of such procedure 
in the interest of safety. 





Parking Space Scarce in Business District 


A recent survey shows that more than 100,000 motor 
vehicles ‘enter the central traffic district of San Fran- 
cisco between 8 a.m. and 6 p.m. each business day and 
that there is total parking space for only 11,416 of them 
in the same area. Further study of the parking situation 
indicated that, taking these 11.416 parking possibilities 
as 100 per cent, 27 per cent of the total space has special 
restrictions for loading zones, taxi stands, etc., 20 per 
cent is curb space with a 40-minute parking limit, 42 
per cent is in garages and about 11 per cent is furnished 
by parking lots. Investigation showed that, as between 
the two latter types of parking space, the public preferred 
the parking lot to the garage for short-time storage dur- 
ing the business days and evenings. 
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Rational Design of Asphaltic-Oil Roads 


Review and Appraisal of Previous Formulas and Statement of Improved Formula for Determining 
the Oil Content for Various Materials in Surface-Mixed Asphaltic-Oil Roads, 
With Tables and Charts of Values of Factors in Formula 


By H. G. Nevitt 


Manager, Road Oil and Asphalt Department, 
White Eagle Oil Corporation, Casper, Wyo. 


IL treatment of roads has differentiated into the 
() surface-treatment method and the surface-mixing 

method. In surface treatment, oil is applied to 
an existing compacted road surface, penetrates the upper 
portion of the road and acts as a binder. A cover 
material, such as stone chips or sand, is applied to pre- 
vent the oil from picking up under traffic. In the sur- 
facing-mixing process the predetermined quantity of oil 
is actually incorporated with the road metal to give the 
desired thickness of oiled mat, and the loose metal is 
bladed or worked until a thorough mixture has taken 
place, with uniform distribution of oil throughout the 
aggregate. The mixed material is then distributed to 
grade and allowed to compact under traffic. This discus- 
sion deals with surface-mixed asphaltic-oil roads, the 
design and construction of which has often been kap- 
hazard. 


Graded Aggregates Required 


In general the aggregates utilized in the surface- 
nuixing method should be proportioned, as nearly as prac- 
ticable within economic limits, to a balanced grading as 
shown by Fuller’s curve or its equivalent. It is generally 
agreed that material larger than 1 in. in diameter should 
he discarded and that an excess of extremely fine mate- 
rial is undesirable. Binder material of high clay content 
should be avoided, because of the effect of moisture on 
clay. Typical specifications for cementing qualities in 
the aggregate call for binder material with a linear shrink- 
age of not more than 5 per cent, a field moisture equiv- 
alent of not more than 20 per cent and a minimum of 
100 Ib. per square inch compressive strength when formed 
into a mortar with water. 

When the aggregates show a deficiency in material 
passing the 10-mesh sieve, fines should be added to se- 
cure the desired grading. However, as in other types 
of paving mixtures, the selection and proportioning of 
aggregates must depend largely upon such factors as 
availability of local materials, funds available and class 
of traffic to be carried. Obviously, better graded mate- 
rials will give longer service, and every effort should be 
made to secure proper proportioning without materially 
raising the cost of construction. 


Determining the Oil Content 


The aggregate having been suitably proportioned, the 
correct quantity of oil to be incorporated in the mix is 
next to be determined. Two methods are in general use 
for judging the correct ratio—by an empirical formula 
and by the stain test. In the latter a pat stain of the 
mixture is made on paper, as in testing sheet asphalt, and 
the percentage of oil is varied until the stain shows the 
color and texture desired, with the imprint of the indi- 
vidual particles distinct and unblurred. The stain test 
is essentially a cut-and-try method, and while useful in 
field control, has the disadvantage of requiring the rather 
fine discrimination of an experienced observer for the 


interpretation of results. Many engineers incline to the 
opinion that other uncontrollable factors enter into the 
results obtained by the stain test. It is probable that a 
combination of the two methods will prove most satis- 
factory—the application of an empirical formula for 
setting a mix, followed by field control by a comparison 
of stain tests made in the field with sample stains of the 
theoretically correct mix as furnished by the laboratory. 


Suggested Formulas Reviewed 


Several formulas, similar in character but differing 
widely in the results obtained, have been developed for 
determining oil content. C. L. McKesson, of the Cali- 
fornia Highway Department, and W. N. Frickstad, 
United States Bureau of Public Roads, have advanced 
one of the first of these formulas, which is expressed as 

P = 0.015a + 0.03b +- 0.17¢ 
in which P is the per cent by weight of oil to be added to 
the aggregate, a is the per cent of aggregate retained on 
the 10-mesh sieve, b is the per cent passing 10-mesh and 
retained on the 200-mesh, ¢ is the per cent passing the 
200-mesh sieve. 

This formula has been in general use for state highway 
construction in California and Oregon, and has been 
adapted for use in Utah by increasing by about 25 per 
cent the percentage of oil indicated and the addition of 
an absorption factor, with a correction based on relative 
specific gravity of the oil used. The Utah formula, for 
an oil of 0.97 gravity, becomes 

P = 0.02a + 0.0336 + 0.195¢ + H 

in which H is a factor depending on the absorption of 
the aggregate, determined by first weighing the aggre- 
gate, thoroughly dried at a temperature sufficient to drive 
off any water, and then weighing after immersion in 
water for five hours, after which the material is sun- 
dried until no surface moisture can be observed. The 
increase in weight gives the index of absorption, and the 
percentage of oil is increased in direct proportion to the 
percentage of water absorbed, first allowing 0.5 per cent 
as normal absorption. 

Where an oil of different gravity is used, a conversion 
factor is introduced in the Utah formula, to secure terms 
of equal volume. Thus, using an oil of 1.08 gravity, the 
formula becomes 

P = (0.02a + 0.033b + 0.195¢ + H)1.1 
For Wyoming conditions the California formula indi- 
ates much too low a percentage of oil, and the Wyoming 
tate Highway Department has adapted the formula by 
providing for a 40 per cent increase in oil quantity. The 
Wyoming formula thus becomes 
P = (0.015a + 0.03b +- 0.17c)1.4 

The writer has expressed the California formula in a 
different form, to correspond to the form in which the 
data are more usually available, as 

P=15+40.14A4 + 0.015B 
in which P is the per cent by weight of oil to be added 
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to the aggregate, A is the total per cent of dry aggregate 
passing the 200-mesh sieve, and B is the total per cent 
of dry aggregate passing the 10-mesh sieve. 

The modification of the formula used by the Wyoming 
State Highway Department, expressed in these terms, 
thus becomes 

P = 2.1 + 0.20A + 0.021B 

A formula in use by the highway department of New 
Mexico expresses these values in slightly different 
terms as 


P = 0.02a + 0.07b + 0.15¢ + 0.20d 


in which P is the per cent by weight of oil to be added 
to the aggregate, a is the per cent of aggregate retained 
on the 48-mesh Tyler sieve, > is the per cent passing 
48-mesh and retained on the 100-mesh, c is the per cent 
passing 100-mesh and retained on the 200-mesh, and d is 
the per cent passing the 200-mesh sieve. 

It is stated that these values were arrived at by ascer- 
taining the amount of oil necessary to give the highest 
compressive strength for each sieve size of the aggregate. 
and then combining these results to give the values of 
a, b, c and d. In each case an amount of oil slightly 
lower than that giving the peak compressive strength was 
set as the percentage factor P. 

In the 1929 Bulletin of the Engineering Experiment 
Station of the University of Idaho, attention is called to 
the fact that the percentage of oil developed by the use 
of the California formula is too low and that values 
obtained should be modified for Idaho conditions to 
allow for at least 1 per cent more oil than indicated. In 
line with this practice a curve has been developed to show 
the various relations, which in the average case gives 
much the same results as the modified Wyoming formula 
when a is taken for the actual analysis of the aggregate 
but c is taken as 5 per cent, which happens to be about 
the average encountered. However, the Idaho curve 
indicates a slightly less percentage of oil than the Wyo- 


TABLE I-—-COMPARISON OF RESULTS OBTAINED BY 
FIVE ROAD-OIL FORMULAS 
--- -—- Total Percentage of Aggregate Passing --— ——— _ 
Sample | In. iIn. {In. 10m. 20m. 30m. 40m. 50m. 100m. 200 m. 
105 1000 934 767 495 408 347 31.5 276 185 10.1 





106 : i 100 0 98 | 93.3 892 822 556 43.8 
113 “ei 100.0 970 797 485 29.0 212 144 68 3.9 
Oil Percentages Indicated by Various Formulas 

McK-F. Utah Wyoming Idaho Curve New Mexico 
105 3.657 4 278 5.119 4.8 5.365 
106 9 132 10.396 12.785 Unobtainable 12.748 
113 3.242 3.667 4.539 Unobtainable 3.459 
ming formula for the range of (b + c) = 17 per cent 


to 52 per cent and slightly more outside this range. 

The Idaho curves have been carefully worked out from 
actual examination of road samples and are said to give 
satisfactory results. However, it would seem that these 
curves are not entirely adequate, since only the particles 
passing the 4-in. screen are considered. Likewise, the 
original McKesson-Frickstad formula would seem to 
place too much emphasis on the extreme fines and to 
slight the coarser particles. 

It is interesting to note that none except the Utah 
formula provides for variables such as comparative shape, 
texture or porosity of the mineral aggregate particles, 
or for the physical characteristics of the oils. The results 
obtained by applying these formulas show wide variance 
and do not reflect the irfuence of certain factors that 
enter into actual results. . 

Table I is a comparison of the values obtained by the 
five formulas reviewed, assuming the use of aggregates 
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having approximately the composition of tests 105, 106 
and 113 in the McKesson-Frickstad report (1927). 

In examining road surfaces where these formulas have 
been used as a basis for proportioning, it is found that 
in many cases the percentage of oil applied according to 
the formula has proved to be insufficient, while in others 
an excess of oil is apparent. It would therefore seem 
that none of these formulas is universally reliable and that 
there is a need for a more rational method of design 
which will reflect all factors encountered and yet will not 
lack the simplicity necessary for practical requirements. 


Improved Formula Developed 


Obviously, the composition of the mix, on a weight 
percentage basis, will be affected by characteristics of the 
mineral aggregate such as the specific gravity of the ag- 
gregate in relation to the specific gravity of the oil, shape. 


TABLE II—VALUES OF THE MATERIAL COEFFICIENT M 


Material Value of M 
Quartz or sand, particles uncoated 1 00 
Siliceous material, portion of particles coated 1.05 
Decomposed granite 1.10 
Sand, particles moderately coated 145 
Feldspar 1 10-1 15 
Sand, particles highly coated 1.30 
Limestone, average 1 30 


Lava and other porous material | 50 and up 


texture, relative surface area, size distribution as shown 
by screen analysis, absorptive properties, and percentage 
of voids. The viscosity of the oil at test temperatures 
and under actual climatic conditions in the oiled mat will 
further influence results. 

A method has been formulated which is believed to 
embody the elements affecting the composition of the mix 
and to combine these factors in a logical and correct man- 
ner. The terms of this formula are tentative as regards 
the values given the different factors, and are subject 
to revision, but these represent careful study of oiled 
roads and mat materials over a considerable period of 
time and under varied conditions. This method has been 
developed first to offer a better type of formula, and 
second to outline certain tentative values for the dif- 
ferent coefficients, which may be used as a basis for 
further study. The formula is expressed as 

P=MWSFD+V 
in which P is the per cent by weight of oil to be added 
to the aggregate, M is an absorption coefficient, depending 
on the materials used in the aggregate, H/” is a coefficient 
depending on the relative specific gravity of the dry ag- 
gregate and the oil, § is a coefficient depending on the 
shape and surface texture of the average aggregate par- 
ticles (predominant consideration being given to those 
in the 10-mesh range or below), / is a film thickness 
coefficient, depending on the viscosity of the oil and the 
average climatic conditions encountered, D represents the 
size distribution of the aggregate, as determined by 
screen analysis, and |” is a correction based on the per- 
centage of voids in the dry aggregate. 

M, the material or absorption coefficient, is determined 
by the property of the mineral aggregate of absorbing or 
adsorbing a certain quantity of oil. with a consequent 
reduction of the bonding power of this oil. On the basis 
of present data, Table IIT shows the estimated values for 
this coefficient. The value of the coefficient for limestone 
will vary according to the hardness and type of this 
material, and all values shown will vary more or less 
according to the properties of material from different 
localities. Coefficients are given for average conditions, 











TABLE III—VALUES OF THE WEIGHT COEFFICIENT W 





Spr. Gr Specific Gravity of Dry Auaregate ———- _- ~ 
of Oil 2 50 2.55 2 60 2 65 2.70 2.75 2.80 2.85 
0.93 1.02 1.00 0 98 0 %6 0.94 0.92 091 0.29 
0.95 1.04 1.02 1.00 0 98 0.96 0.94 0.93 0.91 
0.97 1.06 1.04 1.02 1.00 0.98 0.96 0.95 0.93 
0.99 1.08 1 06 1.04 1.02 1.00 0.98 0.97 0.95 
1.01 1.10 1.08 1 06 1.04 1.02 1.00 0.99 0.87 
1.03 1.12 1.10 1.08 1.06 1.04 1.02 1.01 0.99 
1.05 1.14 1.12 1.10 1.08 1.06 1.04 1.02 1 00 
1.07 1.16 1.14 1.12 1.10 1.08 1.06 1.04 1.02 
1.09 119 1.16 1.14 1.12 1.10 1.08 1.06 1¢4 
1 1.21 1.18 1.16 114 1.12 1.10 1.08 1.6 


and for more accurate results values for M must be 
selected as determined by the characteristics of the aggre- 
gate materials available in each locality, either by judging 
from the appearance of the aggregate or by means of 
some test for absorption, as for example the previously 
mentioned absorption test of the Utah highway depart- 
ment. 

In Table II, where the material is referred to as coated, 
the reference is to a deposit on the surface of the aggre- 
gate particles of a cementitious coating, of different com- 
position from the aggregate itself. Thus, a hard, non- 
absorptive sand grain may have a coating of argillaceous, 
gelatinous or ferruginous nature which may be highly 
absorptive. In general, material which has undergone 
considerable erosion, such as river sand, is less likely to 
show such a coating. 

W’, the weight coefficient, is proportional to the relation 
between the specific gravity of the aggregate material and 
the specific gravity of the oil, and may be taken as unity 
where the gravity of the aggregate material is 2.65 and 
the gravity of the oil is 0.97. Other values for W” may be 
read from Table III. To convert the weight of the oil 
to terms of volume, as determined by the relative specific 
gravity of the aggregate and the oil, divide the specific 
gravity of the aggregate by the specific gravity of the oil. 
For the per cent by volume of the oil to be added to the 
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Viscosity, Saybolt Furol at 122 Deg. F. 








Film Coefficient 


FIG, 1—VARIATION IN FILM COEFFICIENT (F) 
WITH OIL VISCOSITY 
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FIG. 2—-VALUES FOR COEFFICIENT D AS INDICATED 
BY SCREEN ANALYSIS OF AGGREGATE 


aggregate, multiply the result by the per cent by weight 
of the oil. 

S, the shape coefficient, depends upon the shape and 
surface texture of the aggregate particles. The more 
irregular the shape and the rougher the surface the 
greater will be the surface area of these particles and the 
higher the percentage of oil necessary completely to coat 
the particles. Preliminary suggested values for this 
coefficient are as follows: 


Practically spherical particles with very smooth surfaces............ + a 
Almost cubical shape with smooth surfaces....................6.0005- 0.85 
Fairly cubical shape with smooth surfaces......................2..25. 0.90 
Fairly cubical shape with rougher surfaces....................-0.0000. 0.95 


lar fracture, angular shape and fairly smooth surfaces............ ; 
Irregular fracture, angular shape and irregular surfaces................ 1.25 
Irregular fracture, angular shape and very rough surfaces............... 1.50 

F, the film thickness coefficient, reflects the difference 
in thickness of oil film required due to variation in the 
viscosity of the oils in the completed oil mat. This is 
dependent on two factors: the viscosity of the oil at the 
standard test temperature, and the actual average climatic 
conditions encountered by the oil on the road throughout 
the year. This coefficient may be read from Fig. 1. 

D, the aggregate size coefficient, expresses the variation 
in the size of the aggregate particles, as shown by screen 
analysis. The smaller aggregate particles have a larger 
total amount of surface area to be covered by the oil film, 
but the thickness of the film decreases, almost but not 
quite offsetting the increase in film area. The resultant 
effect of these two factors is expressed in the following 
formula and can be read from Fig. 2: 


in which P2oo is the total amount by weight of the dry 
aggregate passing the 200-mesh sieve and Pio is the total 
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amount by weight of the aggregate passing the 10-mesh 
sieve. 

While a factor l’, for void correction, appears in the 
formula, this correction is seldom necessary, except 
where there is an exceptionally high void content in the 
aggregate. The percentage of voids in the dry aggregate 
is computed by some standard method. The weight of 
the oil to be added to the aggregate is then computed 


’ from the first part of the formula, and this weight is 


converted to percentage by volume by the method given 
under the discussion of the coefficient W. This oil vol- 
ume is then subtracted from the percentage of voids in 
the dry aggregate. If the remaining voids exceed 12 per 
cent, a volume of oil is added sufficient to fill the voids 
in excess of 12 per cent. By then reducing this volume 
to terms of weight, the percentage of additional oil to be 
added to that already determined by the formula is found. 
The preceding is of course a rough rule, and judgment 
may be required in its application to unusual cases show- 
ing very high voids. 


Example of Computation 


As an example of the application of the formula, take 
an aggregate with 45.5 per cent passing the 10-mesh 
sieve and 8 per cent passing the 200-mesh sieve. As 60 
per cent of this material passed the 4-in. screen, the Idaho 
curve calls for an addition of 4.4 per cent of oil. Work- 
ing out the value of D as equal to 10P200 + 6Pio + 
80 -- 100, the result is 4.33, which would represent the 
percentage of oil to be added to the aggregate if the 
other coefficients were taken as unity. However, an ex- 


Railroad Tunnel Refloored Under 
Trafic When Walls Settle 


Concrete Invert Reconstructed With 12-In. I-Beam 
Reinforcing Under Double Track Carrying 
More Than 100 Trains Per Day 


UNNEL No. 4 on the main line of the Southern 
Pacific Railway leading out of San Francisco to the 
south has been repaired for the second time to strengthen 
the invert against heavy ground pressure that caused a 
serious inward movement of the side walls. This tunnel 
is a double-track bore about 5 miles from the San Fran- 
cisco terminal and, in addition to main-line trains, 
carries heavy local traffic, the total number of trains 
per day being about 125 when the recent work was done. 
The method of stopping the movement, as described in 
the following, consisted of putting heavy I-beams under 
the rails and embedding them in concrete, this work 
being done without interrupting the heavy train sched- 
ule. A period of about 34 months was required for 
completing the work, which was finished in March, 1928. 
The tunnel is 3,547 ft. long, was completed in 1907 
and is lined with concrete, the side walls being 30 in. 
thick and the arch having a brick lining inside the con- 
crete. Weepholes were provided in the side walls on 
12-ft. centers, and through these the material which the 
tunnel traverses is believed always to have had ade- 
quate vents for drainage so that hydrostatic pressure 
could not have developed. 
The first trouble in this tunnel developed in 1911, 
when it was discovered that the side walls were begin- 


ning to crowd inward, presumably from the thrust of ° 
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amination of the materials will give values for the other 
coefficients as follows: The aggregate is a moderately 
coated sand, with a value for 7 of 1.15; the specific 
gravity of the oil is 0.97 and the gravity of the aggregate 
2.65, giving a value of 1 for HW’; the shape of the particles 
is “irregular fracture, angular shape, with fairly smooth 
surtaces,”’ giving a value of 1 for S; the viscosity of the 
oil is 225 Saybolt-Furol, or approximately 56 Engler, and 
the average climatic conditions are moderate to cold. 
which by referring to the chart Fig. 1 gives a value of 
1.05 for F. 

The formula thus becomes P = 1.15 & 1 & 1.05 X 
4.33, indicating 5.2 per cent of oil to be added to the 
aggregate. The dry aggregate shows a void content of 
20 per cent. Converting the 5.2 per cent of oil by weight 
to terms of per cent by volume, we have 2.65 « 5.2 + 
0.97, or 14.2 per cent. Since after subtracting 14.2 from 
20 per cent the remaining voids are less than 12 per 
cent, no void correction is necessary and the proper per- 
centage of oil to be added remains at 5.2 per cent. 


Conclusion 


The tables and charts giving the values of the various 
coefficients are based upon average experience with the 
materials available, and some are of course subject to 
correction and refinement. It is the writer’s desire to 
invite discussion as to possible refinement and as to addi- 
tional values for other materials. It is thought, however, 
that the formula advanced is correct in its basic terms 
and should offer a foundation for the development of 
more exact theory of design. 


the adjacent rock. Remedial measures, consisting of 
reinforcing of the invert for 578 ft., were begun at once 
and resulted in entirely stopping the movement—to date 
the walls have shown no further movement in the portion 
of the tunnel whose invert was rebuilt at that time. The 
wall movement of 1911 involved a maximum settlement 
of 0.994 ft. and at railhead the original horizontal 
clearance was reduced by 1.44 ft. Reconstruction was 
carried out in much the same way as on the later work, 
described in the following: 

Trouble again developed in 1927, when the invert ap- 
peared to be heaving the track. On removal of the 
ballast the concrete below was found to be shattered as 
if by excessive pressure at two places in the tunnel sev- 
eral hundred feet away from the portion repaired in 
1911. At these points the side walls were moving in- 
ward, accompanied by vertical settlement, but this time 
the movement was less than in 1911. In 1927 the maxi- 
mum vertical settlement of the side walls at the spring 
line on one side amounted to 0.354 ft. and on the other 
side to 0.244 ft. At the spring line the horizontal move- 
ment reduced the original clearance by 0.51 ft. and at 
rail height by 0.565 ft. It was this inward movement 
of the walls that had caused the invert to shatter and 
heave the tracks. 

When the 1927 movement was discovered, in order to 
check it immediately pending permanent reconstruction 
of the invert, a temporary bracing system consisting of 
12x14-in. timbers was put under the rails extending from 
wall to wall. These timbers were cut to a length equal 
to half the tunnel width and a central longitudinal tim- 
ber was used as a header. The timber-bracing system 
carried the side thrust while ballast and broken concrete 
was removed and the new invert put in. 

The two stretches of the invert where reconstruction 
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was required were 26 and 52 ft. long, respectively. The 
work included (1) deeper excavations for enlarged wall 
foundations to prevent further settling and (2) the plac- 
ing of 12-in. I-beams about 29 ft. long bent in a vertical 
curve with a central ordinate of 6 in. to protect the in- 
vert from further squeezing in of the side walls. The 
I-beams extended from wall to wall, being placed against 
steel bearing plates, against which they were tightened 
up with wedges. 

The wall footings were enlarged to a width of 6 ft. 
9 in., and made 14 ft. deep. Reinforcing in the footings 
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was provided in the form of 6-ft. sections of 75-Ib. rails 
on 2-ft. centers. These were held by stirrups extending 
from I-beams to rails, as shown in the accompanying 
drawing, so that when the footings and invert were 
poured the whole would form a monolith. The concrete 
invert as reconstructed is 21 in. thick, the I-beams hav- 
ing, at the center, 6 in. of concrete below and 3 in. above. 

The outstanding feature of the work was getting the 
I-beams into place without interrupting traffic. This 
was done by single-tracking the tunnel from 12:10 a.m. 
to 5:30 a.m. while the work was under way. During 
this period only one passenger train was scheduled. The 
work was carried on in two shifts; the day shift made 
ready for the night crew and did as much of the work 
as could be carried on without interference with train 
operations. The night crew worked under the protection 
of flagmen at both ends of the tunnel. 

When the tunnel was single-tracked after midnight, 
the track that was out of main line service was used for 
moving in equipment and materials, Concreting was 
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done with a mixer and materials that had been assembled 
on flat cars during the day and moved as a train into the 
tunnel on the idle track as soon as single tracking went 
into effect. At the point where repairs were under way 
rails were removed from the idle track as often as was 
necessary. 

Actual placing of the 12-in. I-beams and the concrete 
around them was done in 2-ft. sections. That is, ballast 
w1s removed from an 8-ft. length of the track at a time 
and the rails were mepetee on blocks while the old 
invert was removed. Then a 2-ft. section would be con- 
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creted and left to set 
while work proceeded 
elsewhere. By con- 
structing in alternate 
sections the rails always 
had adequate support. 

All of the work was 
done on one side—that 
is, without interfering 
with clearances neces- 
sary to train movement 
on the opposite track— 
so that throughout the 
repair one track was 
always open to traffic. 

In connection with 
the reconstruction the 
tunnel was reballasted. There was also some rearrange- 
ment of the drainage system, which now consists of a 
concrete center drain the full length of the tunnel and 
concrete gutters at either side, which also extend for 
the full length except in those sections where the inverts 
have been reconstructed. In these sections where the 
heavier invert has been put in the surface of the con- 
crete slopes toward the center drain. At these points 
discharge from the side gutters into the center drain is 
made through 5-in. iron pipe. 

After this second instance of inward thrusting of the 
side walls brass studs were set at 100-ft. intervals in 
both sides of the tunnel for the full length. The width 
of the tunnel between these studs is being checked 
veriodically so that there will be warning if any further 
movement occurs. 

The work described in the foregoing has been under 
the supervision of W. H. Kirkbride, engineer of main- 
tenance-of-way and structures, Southern Pacific Com- 
pany. 
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Unusual Foundation Procedure for 
71-Story Building 


Foundations for Manhattan Company Building, New York City, Built Underneath 
Old Buildings During Progress of Wrecking Operations So That Steel Erection 
Began as Soon as Site Was Cleared—Exceptionally Large Cylinders Sunk by Jacking 


By W. T. McIntTosH 


Y ADAPTING underpinning procedure to the 
B construction of new foundations and thus operat- 
ing under the old buildings on the site, four months’ 
time was saved in building the 71-story Manhattan 
Company Building at 40 Wall St., New York. On one 
half of the site, the buildings were vacated by the tenants 
on May 1, 1929, and the large building occupying the 
other half was vacated on May 16, 1929. On these 
respective dates wrecking was begun at the roofs; also 
foundation construction in the basements. When the 
demolition of the large building had been completed ov 
June 15, the foundations were ready to receive the steel- 
work, and on June 17 steel erection began. All the 
71 stories of steel frame were completed on Nov. 1, 
1929, and before May 1, 1930, the building will be 
ready for tenants. 

In making the foundations ready for steel two days 
after completion of wrecking, the contractors employed 
caissons capable of carrying the column loads for the 
first twenty stories, and then, while these stories were 
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Engineer, Spencer, White & Prentis, Inc., Engineers and Contractors, New York City 


being erected, enlarged the small caissons to the designed 
size for full load. This procedure was the outstanding 
contribution of the foundation contractors to the early 
commencement of steel erection and is described at 


length. 
Location and Conditions at Site 


The Manhattan Company Building has a 150-ft. 
frontage on Wall St. and extends 250 ft. through to 
Pine St. As stated, it is 71 stories (925 ft.) high. 
Wall and Pine Sts. are narrow and busy streets in the 
heart of the financial district. As indicated on the foun- 
dation plan (Fig. 1), the west half of the site was occu- 
pied by six-story and one three-story, old-style, heavy 
brick buildings. The old Manhattan Bank Building 
twelve stories high, occupied the east half of the site and 
was a very heavy stone and brick building of the wall- 
bearing type, with heavy interior piers of masonry. 
Water level was 22 ft. below the average street grade. 
The soil was fine sand and clay (typical Manhattan 
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FIG. 1—PLAN OF TYPES on FOUNDATIONS FOR 925-FT. MANHATTAN COMPANY BUILDING IN NEW YORK 
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quicksand) to a depth of 49 ft. below street level and 
then a hardpan mixture of hard gray clay, gravel and 
boulders to rock, at an average depth of 64 ft. 

These conditions at the site affected construction con- 
ditions (1) by curtailing the space for construction oper- 
ations and (2) by intruding old structures in the way of 
almost every operation. 

The narrow and busy street frontages and adjoining 
buildings confined construction operations to the building 
area. Virtually all plant, equipment and materials had 
to be kept within the buildings, and the congested streets 
hampered their movement to the site and also the 
removal of wreckage from the site. With demolition 
and foundation construction proceeding at the same time, 
1,200 men in 24 hours were at times working in the 
150x250-ft. plot. Almost everywhere the new founda- 
tions for the new building were fouled by the piers, 
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caissons under the existing buildings where necessary ; 
to construct the foundations only to part size—large 
enough to carry twenty stories of steel—so that steel 
erection could be begun quickly, and then complete them 
later to full-load size. The open-caisson method was 
used, since-the space in the old basements and the limited 
time made the pneumatic method impracticable. This 
was an innovation in practice in this section of New 
York City, where compressed air has almost invariably 
been used, and it was entirely successful. 


Foundation Construction Methods 


Broadly, the foundation operations divided into (1) 
sinking steel cylinder open caissons for 60 tower and 
wall columns, (2) enlarging eighteen of the cylinder 
caissons by sinking steel-sheeted caissons around them, 
(3) sinking sixteen steel-sheeted open caissons, (4) 
ld floors demolished to allow 
Hammer suspended from idriving of stee/ sheeting far caissons 


2nd floor stee/ of old builaling ‘iwhichwere clear of existing 
for driving of ae _ walls and piers i Building line 


EE 





















= 
ae Old brick Flt 52 
St Cur, F025 fe st Floar old billing : oa. AN i 
bled Cla Old basement MT mL) nu +& 
floor Bret LU. \4 es 
a he LN i} AMIN, 
Sore ih i ro j 8x 
aS all EN SES 
t ———-—- bye 
»~ 4 ry tom 2 RSFL 
ex 7} Ti. SBE 
ee e th QRSes 
Sgt 7 § o> 6 
Sy eb 5 1 sesf 
SBSs SS 8 = 
S3B z Reyes 
gs Rs es 82 
REE 8 Egy 
s iS = S$5 
~ 
& 
5 
7‘ 


4yu. 


12" 
Jacked, 


excavated throug! 
- ar to reck,and 
en concreted 







Wood! or stee/ 0g 


where requis 

elisirfegrated r oo #7 ree cylinalereaisons: 
and excavation conaaea 
ereipan te rock,then concretead 


/ buildings,cutoff, co hock E1-52.33 

/ and capped By ral 

Steel sheeted caisson; tylinder caisson; 
yee anys, thee driven to cylinaer jacked down 
har a ete 

qed th harapan carried through hardpan 
to rock, eakanaliae concreted 





to rock,and concreted 


FIG, 2-—SECTION THROUGH SITE SHOWING FOUNDATION TYPES 


walls and spread footings of the old buildings. This 
interference was particularly great on the portion of the 
site occupied by the old Bank of Manhattan Building. 


Construction Plan and Foundation Types 


The requirement of speed prohibited waiting to begin 
the foundation work until the site had been cleaned and 
the general excavation had been made, as is usual 
practice. Instead it was planned to begin installing 
foundations in the basements as soon as the wreckers 
began to tear off the roofs. The foundation plan (Fig. 
1) called for 76 tower and exterior wall column caissons 
to solid rock and for 27 steel pile piers for interior 
columns carrying loads up to 950 tons. The caissons 
varied in size from 93 ft. square to 44 in. diameter. 
The deepest was 82 ft. (100 ft. below street level) and 
the shallowest was 40 ft. The greatest column load 
was 2,300 tons. To keep the caisson sizes down, a 
1: 14:3 concrete was used, loaded to 600 Ib. per square 
inch. The steel pile piers consisted of 16-in. cylinders 
with }-in. shells, driven to absolute refusal and filled and 
capped with concrete. The largest pier had sixteen 
piles. 

The construction procedure decided on was to sink 


constructing 27 steel cylinder pile piers and (5) under- 
pinning and minor foundations. All of these operations, 
except some of the work on the sites of the old low 
buildings which were quickly wrecked, it is to be remem- 
bered, were performed underneath buildings being torn 
down or new steel structure being erected. 

Sinking Cylinder Caissons—The reason for the use of 
cylinder caissons for the bulk of the foundations was 
that they could be jacked down in low headroom, the 
old walls and piers being used as reaction abutments. 
To drive steel sheeting would have required a headroom 
of 40 ft., involving much cutting out of walls and piers. 

Cylinders 44 in., 48 in. and 52 in. in diameter were 
used. For the lighter column loads these sizes were 
ample. For columns carrying heavier loads 44-in. cais- 
sons were installed as temporary * foundations, in order 
that the steel erection could be started at the earliest 
possible date, and supplementary caissons were later sunk 
around them to provide the necessary ultimate carrying 
capacity. 

Recesses or chases were cut in the existing brick walls 
or piers, in which to start the cylinders, and existing 
concrete spread footings were cut out as required. 
Where this cutting of the walls, piers and footings les- 
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sened their carrying capacity enough to justify them, 
shores or needles were installed to prevent settlement 
or undue strains in the old structure. In some cases pits 
were dug under foundations instead of through them. 

To provide reactions for jacking down the cylinders, 
notches were cut in the masonry walls and piers above, 
and in these were set steel I-beams, spanning across the 
cylinders. In some instances reactions could not be 
found for simple beams except on excessively long 
spans, and multiple reaction beams were used. Against 
these the cylinders were jacked down with hydraulic 
rams operating at pressures up to 6,000 lb. per square 
inch. Pressure was supplied from a central plant which 
consisted of an electrically operated, triplex hydraulic 
pump, an air compressor, an air reservoir and a pneu- 
matic-hydraulic accumulator. The latter device main- 
tained constant hydraulic pressure, automatically starting 
and stopping the hydraulic power pump as required. 

The cylinders were excavated by hand by men inside 
them. Extreme care was exercised to keep the bottoms 
of the cylinders well below the level of excavation at 
all times, so that no boiling of the quicksand would occur, 
and at the least sign of boiling a blanket of gravel was 
dumped into the caisson. Water was removed by steam 
siphons discharging into settling tanks and thence into 
the sewers. Materials were hoisted in buckets by elec- 
tric winches. 

Satisfactory progress was made as long as the cylin- 
ders were in clear quicksand, but as soon as an obstruc- 
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tion of any kind was met there were serious difficulties. 
Excavation of the cylinders puddled the material and 
aggravated its tendency to boil, and the danger of boil- 
ing, of course, prevented digging to the bottom so that 
obstructions could be exposed and removed. If the 
obstruction was large and presented a surface normal to 
the cylinder, progress was halted. If smaller and oblique 
to the cylinder, an increase in jacking pressure would 
advance the cylinder, but only by distorting it. As soon 
as there were signs of buckling in the cylinder, heavy 
reinforcing bands were put in, and if buckling continued, 
steel cross-struts were installed to brace the bands. If 
the buckling became excessive before reaching hardpan. 
it was necessary to install a new smaller cylinder inside 
the first. 

The obstructions were principally boulders, most of 
them just above the hardpan, so that it was possible to 
get most of the cylinders nearly down before serious 
difficulties occurred. It was then a case of fighting the 
way down by all the various methods which could be 
devised, in the meantime maintaining all the jacking 
pressure which the cylinders would stand without crip- 
pling and for which reactions were available under the 
old buildings. A maximum of 300 tons’ jacking pres- 
sure was employed. In one instance 14-in. oak sheeting 
with radial tongue-and-groove joints was driven inside 
the cylinder, but was only partly successful. In several 
instances steel sheeting, made up of pieces of steel plate 
bent to the radius of the cylinders, was driven, after 





FIG. 3—CONGESTION OF FOUNDATION SITE FOR MANHATTAN COMPANY BUILDING 
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being burned out to fit around the obstruction, the shape 
of which was determined by sounding with bars. This 
was more successful. In one instance the cylinder itself 
was burned out to fit around a boulder at the top of the 
hardpan. One cylinder had to be abandoned entirely 
and an adjacent cylinder was installed to replace it, with 
a heavy cantilever to carry the column. 

The method of jacking down cylinder caissons was 
successful only because the boulders were in the bottom 
of the quicksand, close to the hardpan. Had the boulders 
been higher in the sand, the caissons could not have been 
put down in that way. 

When hardpan was reached, the material was carefully 
cut out under the edge of the cylinder, which was then 





FIG. 4—LOOKING DOWN 44-IN. CYLINDER CAISSON 
82 FT. DEEP 


jacked down into the hardpan from 1 to 3 ft. to cut off 
the water. The excavation was then carried down as a 
shaft through the hardpan and soft rock to hard rock. 
No continuous sheeting was used in the hardpan, but it 
was necessary, where disintegrated rock was encoun- 
tered, to put in steel lagging, braced across the pits with 
light I-beams. Rock, when reached, was leveled and 
benched to provide full level bearing for the concrete 
on sound rock. 

Some of the cylinder caissons on the sites of the old 
six-story buildings could not be jacked down because the 
wrecking of these low buildings proceeded so fast that 
the necessary reaction could not be obtained. These 
cylinders were driven from water level down to hardpan 
by means of pneumatic pile hammers. The excavating 
in the cylinders and in the hardpan was done in the same 
manner as in the jacked cylinders. The same difficulties 
were met as in the jacked cylinders, with the added diff- 
culty that the driving force was insufficient when 
obstructions were met above the hardpan. In one in- 
stance obstructions completely stopped the cylinder and 
it was necessary to rig an A-frame against the adjoining 
building and resort to jacking to advance it. 

General Excavation—When demolition of the old 
buildings had progressed far enough to permit, steam 
shovels started general excavation. The shovel excava- 
tion was carried down to 27 ft. below street, to which 
level the water had been lowered by continuous pumping 


stained ea ieranateseleeteaaeeete 


NEWS-RECORD April 24, 1930 


throughout the job. From this grade, steel-sheeted pits 
were sunk to the elevation of finished tops of piers, 
preparatory to placing the steel billets on the cylinder 
caissons, the billets being larger than the cylinder piers 
which supported them. 

On June 15 demolition of the old buildings was com- 
pleted. Two days later, on June 17, the foundations 
were ready for steel and the steel contractor began the 
erection. 

While the billets, the first lift of columns and first 
floor steel were being placed, the foundation contractors 
continued with general excavation by hand, leaving berms 
against the outer walls of the old sidewalk vaults, which 
were underpinned by the pretest method. After the 
steel erection derricks had been raised above the first 
floor, general excavation was resumed and completed. 

Enlarging Cylinder Caissons—As soon as subgrade 
was reached the cylinders installed as partial-load foun- 
dations were enlarged by putting down around them 
square caissons as indicated in Fig. 2. These enlarge- 
ments were begun as soon as the general excavation had 
reached subgrade. Steel sheet-pile boxes were driven 
around the cylinder from subgrade to hardpan about 18 
ft. below. These were excavated and the shafts then 


FIG. 5—LOOKING DOWN ENLARGEMENT CAISSON 
AROUND 44-IN. CYLINDER PIER 


continued without sheeting down through the hardpan to 
rock. The supplementary caissons were then concreted 
to a point about 3 in. below the billets. After the con- 
crete had set, the 3-in. space was dry-packed with a rich, 
fairly dry mixture of cement, sand and small gravel, 
thoroughly rammed into place with a piece of 2x4-in. 
timber and a maul. Experience in underpinning work 
had demonstrated that there is no shrinkage in such 
dry-packing on setting and that the dry-packing can be 
relied upon to transmit to the supplementary portion of 
the pier its full share of the ultimate load. With the 
pouring and dry-packing the foundation was complete. 
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Steel-Sheeted Caissons—In a few instances the loca- 
tions of large caissons for the new building were such 
that they could be sunk inside the old buildings without 
undue interference with their walls. In such cases, pits 
were excavated down to water level, horizontally wood 
sheeted, of sizes such that steel sheet piling could be 
driven inside them from water level. 

When water level was reached 30 or 35 ft. steel sheet 
piles were set up to form the caisson, the first and second 
floors of the old building being removed over the pit 
so that the sheet piling could be entered. The sheeting 
was alternately driven and excavated down to hardpan 
and was braced with rings of timber about 4 ft. center to 
center. The greatest care was exercised to keep the 


FIG. 6—CYLINDERS WITH BILLETS SET ANI 
COLUMNS ERECTED 


sheeting far enough below the excavation to prevent 
boiling of the material in the bottom. The vibration 
of driving and the puddling of material during excava- 
tion increased the tendency of the quicksand to boil. 
When hardpan was encountered the steel sheeting was 
driven well into it to form a seal, and from there down 
a shaft of the same size was sunk through the hardpan 
and soft rock without sheeting, except where soft strata 
were encountered. The bottoms were leveled or benched 
in sound, hard rock. 

There were a few caissons on the site of the old three- 
and six-story buildings in which only the wood-sheeted 
pits to water level were sunk under the buildings, the 
driving of the steel-sheeted caissons being delayed until 
it could be done in the open. Also along the east line 
of the site a number of underpinning caissons supporting 
the old Bank of America Building, which was demolished, 
were encountered. These were cut off and used to sup- 
port the new building. 

Steel Pile Piers—The pile piers comprised groups of 
from three to fifteen steel cylinders, 16 in. in diameter 
and 3 in. thick, driven to absolute refusal. After being 
driven, they were excavated by blowing out the material 
with compressed air, literally exploding large volumes 
of air in the cylinders, and were filled with concrete. 
The cylinders were then cut off by oxyacetylene burners, 
covered with 3-in. steel plates and capped with reinforced 
concrete. A total of 262 cylinders was driven. 


NEWS-RECORD 695 


While the caissons were being sunk the adjoining 
building, known as 27-29 Pine St., was underpinned 
This is a twelve-story building of heavy construction, 
on a 4-ft. thick concrete mat reinforced with plate 
girders. The length of wall adjoining the new struc- 
ture was 100 ft. and the estimated weight to be under- 
pinned was 3,000 tons. 

Pretest underpinning was used throughout, this being 
the only economical method by which the work could be 
done in quicksand without serious settlement of the 
structure. This type of underpinning, which is patented, 
consists of sectional steel cylinders, jacked down to a 
predetermined minimum depth and load _ capacity, 
excavated, concreted, tested and wedged against the 
foundations of the structure, the full test load being 
maintained until the wedging is completed. 

Underpinning pits 4x4 ft. were sunk to a depth of 
6 ft. below the wall to be underpinned. Only three 
such pits were opened at a time and were at least 20 ft. 
apart. In each pit a 12-in. steel cylinder, in 4-ft. long 
sections, with internal cast-steel sleeve connections, was 
jacked down to hardpan by a hydraulic jack, operating 
from the power pump and accumulator. When the cy!- 
inder had been seated in the hardpan and completely 
excavated, it was concreted. By means of hydraulic 
jacks the cylinder was then put under a test load of 90 
tons, 50 per cent in excess of the 60-ton load which 
it was designed to carry. Then, while the full test load 
was held on the jacks, a short I-beam column was placed 
on end between the jacks, and steel wedges were driven 
between it and the plate under the foundation until thx 
load was transferred from the jacks to the column. ‘This 
method of wedging reduces settlement to the absolut: 
minimum by compressing and holding in compression 
the material under the cylinder itself, allowing no 
opportunity for rebound. Fifty underpinning cylinder 
were installed and the maximum settlement of the buil< 
ing was $ in. 

On July 31, 1929, all excavation and foundation work 
was completed, 24 months after full possession of the 
site was obtained and wrecking of the old Bank of 
Manhattan Building started. In view of the many diffi- 
culties to be overcome—running sand, boulders, rock far 
below the street, extreme congestion within the site and 
working under the old and new buildings—this is a 
remarkable record. Its accomplishment saved fully four 
months in the time of construction of the building. 

The foundation and underpinning work were done by 
Spencer, White & Prentis, Inc., under the direction of 
J. C. Weaver, general superintendent; Anton Gunther, 
superintendent, and W. T. McIntosh, engineer. Star- 
rett Brothers, Inc., was the builder. Moran & Proctor 
were consulting engineers on the foundtations. The 
building was designed by H. Craig Severance, Inc., 
architect, and Yasuo Matsui, associate architect. 


Grade-Crossing Fatalities Dropped in 1929 


Reports for the year 1929 filed by the railroads with 
the Interstate Commerce Commission reveal that, 
although both the number of accidents at highway grade 
crossings and the number of persons injured increased 
during the year 1929, the number of persons who lost 
their lives in such accidents was reduced 3.2 per cent 
compared with 4928. Detailed figures are: accidents 
5,975, compared with 5,800 during 1928; persons in 
jured, 6,804 and 6,666; fatalities, 2,485 and 2,568. 








ENGINEERING NEWS-RECORD 


April 24, 1930 


Text of Supreme Court Decision in 
Chicago Lake Diversion Case 


Complaining Lake States Win on Contention of Unlawful Diversion for Sewage Disposal, 
but Lose on Other Conditions—District Loses on Effort to Secure More 
Time to Build Sewage-Works 


through the Chicago Drainage Canal for the bene- 
fit of some 50 other communities in the Chicago 
Sanitary district, the U. S. Supreme Court ruled on 
April 14, must be limited by Dec. 31, 1930, to 1,500 
cubic feet per second (1,500 sec.-ft.) im-addition to water 
pumped from the lake for municipal supply. On and 
after July 1, 1930, diversion must not exceed 6,500 
sec.-ft., and on and after Dec. 31, 1935, it must not 
exceed 5,000 sec.-ft. The limit as of the close of 1935 
is qualified by the words “unless good cause be shown to 
the contrary.” To a certain extent, the court will en- 
tertain petitions for relief from the terms just sum- 
marized, as may be seen by referring to the full state- 
ment of the decree given at the close of this article. 
This ruling is a sequel to the decision of the Supreme 
Court on Jan. 14, 1929, and is based on subsequent 
findings by Charles E. Hughes, master in the case, sub- 
mitted Dec. 17, 1929. The suit was brought against the 
State of Illinois and the Sanitary District of Chicago 
many years ago by some of the states bordering on the 
Great Lakes, with which all the other Lake states except 
Illinois subsequently joined. Before the decision of 1929, 
the states bordering on the lower Mississippi River joined 
as codefendants. The complainants claimed that the 
diversion lowered the level of the lakes, thus interfering 
with navigation, and asked for an injunction against any 
diversion for sewage-disposal purposes. Later, the com- 
plainants demanded that water pumped from Lake Michi- 
gan for municipal supply be returned to the lake after- 
ward as treated sewage. This demand the court abso- 
lutely denies, but it declines to forbid all diversion for 
sewage disposal, adhering to its earlier decision that the 
interests of navigation in the harbor of Chicago demand 
some diversion to prevent injuty. Except for the omis- 
sion of some details, relating chiefly to progress of con- 
struction of sewage-works now under way or projected. 
the court decree follows the findings of Mr. Hughes 
as master. 

It may be noted in passing that the decision of 1929 
and the present decree were considerably at variance with 
a report made to the court by Mr. Hughes before the 
1929 decision was handed down. It should also be noted 
that Mr. Hughes, who became Chief Tustice of the 
United States after submission of his fituings, took no 
part in the decree; also that the current opinion was 
written by Associate Justice Holmes, and that, as in the 
original decision of 1929, there was no dissenting opin- 
ion. (For lengthy abstracts of previous reports and deci- 
sions see Engineering News-Record as follows: Hughes’ 
first report, Dec. 1, 1927, p. 980; original decision, 
Jan. 24, 1929, p. 146; Hughes’ second report, on which 


[) iiscuzt ie of water from Lake Michigan 


decree is based, Dec. 19, 1929, p. 983). 

In the opening part of the current decision the court, 
after referring to its decision of 1929, holding that the 
district was inflicting losses on the complainants and 
violating their rights in diverting 8,500 sec.-ft. or more 


from Lake Michigan, and mentioning the master’s re- 
port, said (with some omissions, chiefly of portions 
summarizing the master’s recommendations) : 


Opinion of the Court 


The defendants have submitted their plans for the disposal of 
the sewage of Chicago in such a way as to diminish so far as 
possible the diversion of water from the lake. In the main these 
plans are approved by the complainants. The master has given 
them a most thorough and conscientious examination. But they 
are material only as bearing on the amount of diminution to be 
required from time to time and the times to be fixed for each step, 
and therefore we shall not repeat the examination. It already has 
been decided that the defendants are doing a wrong to the com- 
plainants and that they must stop it. They must find out a way 
at their peril. We have only to consider what is possible if the 
State of Illinois devotes all its powers to dealing with an exigency 
to the magnitude of which it seems not yet to have fully awaked. 
It can base no defences upon difficulties that it has itself created. 
If its Constitution stands in the way of prompt action it must 
amend it or yield to an authority that is paramount to the state. 

_The defendants’ exceptions deal with the extent to which the 
diversion of water should be reduced and to the time at which the 
reductions should take place. They argue that a recent rise in 
the level of Lake Michigan should be taken into account. This 
cannot be done. Apart from the speculation involved as to the 
duration of the rise, there is a wrong to be righted, and the delays 
allowed are allowed only for the purpose of limiting, within fair 
possibility, the requirements of immediate justice pressed by the 
complaining states. These requirements as between the parties 
are the constitutional right of those states, subject to whatever 
modification they hereafter may be subjected to by Congress act- 
ing within its authority. It will be time enough to consider the 
scope of that authority when it is exercised. In present conditions 
there “is no invasion of it by the former decision of this court, 
as urged by the defendants. .. . 

_ These recommendations [by the master] we approve within the 
limits stated above, and they will be embodied in the decree. The 
defendants argue for delay at every point, but we have indicated 
sufficiently why their arguments cannot prevail. The master was 
as a in the allowance of time as the evidence permitted him 
to be. 

The exceptions of the complainants go mainly to a point not yet 
mentioned. The sewage of Chicago at present is discharged into 
a canal that extends to Lockport on the Des Plaines River (which 
flows into the Illinois, which in its turn flows into the Mississippi) 

It is partially to oxidize and carry off this sewage that the 
main diversion of water is made. The complainants demand that 
this diversion cease, and the canal be closed at Lockport, with an 
incidental return of the Chicago River to its original course. 
They also argue that what is called the domestic pumpage after 
being purified in the séWage-works be returned to the lake. 
These demands seem to us excessive upon the facts in this case. 
The master reports that the best way of preventing the pollution 
of navigable waters is to permit an outflow from the drainage 
canal at Lockport, and that the interests of navigation in the 
Chicago River as a part of the port of Chicago will require the 
diversion of an annual average of from 1,000 to 1,500 sec.-ft. in 
addition to domestic pumpage after the sewage-treatment pro- 
gram has been carried out. The canal was opened at the begin- 
ning of the century, 30 years ago. In 1900 it already was a subject 
of litigation in this court. The amount of water ultimately to be 
withdrawn unless Congress may prescribe a different measure is 
relatively small. We think that upon the principles stated in 
Missouri v. Illinois, 200 U. S. 496, 520, et seq., the claims of the 
complainants should not be pressed to a logical extreme without 
regard to relative suffering and the time during which the com- 
plainants have let the defendants go on without complaint. ‘ 

Perhaps the complainants would not be very insistent with 
regard to the 1,000 or 1,500 sec.-ft. which earlier in this case they 
seemed to admit to be reasonable, if their demand were allowed 
that the domestic pumpage be purified and returned to the lake— 
a demand not contemplated by their bill. But purification is not 
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absolute. How nearly perfect it will be with the colossal works 
that the defendants have started is somewhat a matter. of* specu- 
lation. The master estimates that with efficient operation the pro- 
posed treatment should reach an average of 85 per cent purifica- 
tion and probably will be 90 per cent or more. Even so we are 
somewhat surprised that the complainants should desire the efflu- 
ent returned. The withdrawal of water for domestic purposes 
is not assailed by the complainants and we are of opinion that the 
course recommended by the master is more reasonable than the 
opposite demand. If the amount withdrawn should be excessive, 
it will be open to complaint. Whether the right for domestic use 
extends to great industrial plants within the district has not been 
argued but may be open to consideration at some future time. 
We see no reason why costs should not be paid by the defend- 
ants, who have made this suit necessary by persisting in unjusti- 


fiable acts (North Dakota v. Minnesota, 263 U. S. 583). 


Terms of the Decree 


A decree will be entered to the effect that, subject to such modi- 
fications as may be ordered by the court hereafter, 

1. On and after July 1, 1930, the defendants, the State of 
Illinois and the Sanitary District of Chicago, are enjoined from 
diverting any of the waters of the Great Lakes-St. Lawrence system 
of watershed through the Chicago Drainage Canal and its auxil- 
iary channels or otherwise in excess of an annual average of 
6,500 sec.-ft. in addition to domestic pumpage. 

2. That on and after Dec. 31, 1935, unless good cause be shown 
to the contrary, the said defendants are enjoined from diverting 
as above in excess of an annual average of 5,000 sec.-ft. in addi- 
tion to domestic pumpage. 

3. That on and after Dec. 31, 1938, the said defendants are 
enjoined from diverting as above in excess of the annual average 
of 1,500 sec.-ft. in addition to domestic pumpage. 

4. That the provisions of this decree as to the diverting of the 
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waters of the Great Lakes-St. Lawrence system or watershed 
relate to the flow diverted by the defendants exclusive of the water 
drawn by the city of Chicago for domestic water-supply purposes 
and entering the Chicago River and its branches or the Calumet 
River or the Chicago Drainage Canal as sewage. The amount 
so diverted is to be determined by deducting from the total flow 
at Lockport the amount of water pumped by the city of Chicago 
yito its water mains and as so computed will include the runofi 
of the Chicago and Calumet drainage area. 

5. That the defendant the Sanitary District of Chicago shall 
file with the clerk of this court semi-annually on July 1 and 
Jan. 1 of each year, beginning July 1, 1930, a report to this court 
adequately setting forth the progress made in the construction of 
the sewage-treatment plants and appurtenances outlined in th 
program as proposed by the Sanitary District of Chicago, and 
also setting forth the extent and effects of the operation of the 
sewage-treatment plants, respectively, that shall have been placed 
in operation, and also the average diversion of water from Lak« 
Michigan during the period from the entry of this decree down 
to the date of such report. 

6. That on the coming in of each of said reports, and on duc 
notice to the other parties, any of the parties to the above-entitled 
suits, complainants or defendants, may apply to the court for 
such action or relief, either with respect to the time to be allowed 
for the construction, or the progress of construction, or the meth- 
ods of operation, of any of said sewage-treatment plants, or with 
respect to the diversion of water from Lake Michigan, as may 
be deemed to be appropriate. 

7. That any of the parties hereto, complainants or defendants, 
may, irrespective of the filing of the above-described reports, 
apply at the foot of this decree for any other or further action 
or relief, and this court retains jurisdiction of the above-entitled 
suits for the purpose of any order or direction, or modification of 
this decree, or any supplemental decree, which it may deem at any 
time to be proper in relation to the subject matter in controversy 





Bridge Cranes Erect Unusual London 
Exhibition Building 


HE latest addition to the group of exhibition build- 

ings in London, known as the Olympia, is a notable 
structure, architecturally and structurally. The building 
is four stories high and faces on Hammersmith Road. 
where it has a frontage of 326 ft. It is approximately 
175 ft. deep. The frame of structural steel is inclosed 
with cast stone, some units of which weigh as much as 
5 tons. Horizontal rather than vertical lines characterize 
the facade. These result from continuous horizontal 


windows about 5 ft. high, those on the third floor being 





TWO 20-TON BRIDGE CRANES EREC'TING 
LONDON EXHIBITION BUILDING 


about 130 ft. long and on the second floor about 100 it. 
long. The difference in length results from the arrange- 
ment of the stair wells, which is novel. Thus these stair 
wells are grouped at the four corners of the building and 
each ends with the floor it serves. The tallest well is in 
the corner of the building, the others ranged alongside it, 
cach one story shorter than the preceding one. By this 
arrangement, on each successive floor the space over 
the stairwell to the floor below is saved and each floor 
empties itself of people independently. It is also planned 
that these stair wells will serve as a series of internal 
stepped buttresses for the walls of the building. 

The steelwork in the building is very heavy, and speed 
of erection was a definite objective. Asa result the steel 
contractors, Dorman, Long & Co., are using two 20-ton 
cranes that were developed and used in connection with 
the erection of the new Tyne bridge at Newcastle, which 
was opened last year. As a direct result of the use of 
these cranes an average of 500 tons of steel per week has 
been made on the Olympia extension, compared with the 
normal rate in London of 100 tons per week. 

A total of 7,300 tons of steel is involved in this struc- 
ture. The main interior columns are spaced 50 ft. each 
way and are composed of three I-beams reinforced with 
heavy flats riveted to the webs and spaced by wide flange 
plates. The bottom sections of these columns are about 
58 ft. long and weigh 26 tons. They have slab bases 
measuring 4x44 ft. by 84 in. thick, which rest on I-beam 
grillages. The main girders, made up of plates and 
angles, have an approximate depth of 4 ft. and a width 
of 20 in. Some of the girders weigh 22 tons each. 





Holland Tunnel Receipts During 1929 


Income for the Holland vehicular tunnel under the 
Hudson River at New York City during 1929 totaled 
$6,120,005. Operating expenses were $1,528,684, leaving 
a profit of $4,591,321. The tunnel cost $48,000,000 and 
at the present rate should be paid for by the end of 1937. 
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From Job and Office 


Hints That Cut Cost and Time for the Contractor and Engineer 





Welded Pipe Structures Widely Used 
in the Oilfields 


N THE oilfields of California metal pipe of varying 

sizes and strengths welded hastily together in the 
desired shapes is adapted to innumerable uses. One of 
the accompanying illustrations shows a railing of the 
type built up to protect refuse cans in camps, and in 
the background a parking rail for automobiles. The 
other picture illustrates construction in a high-pressure 
16-in. gas-pipe line. 

The refuse can railing is made entirely of 14-in. pipe 
welded as shown, the horizontal pieces connecting the 
tops of pipe posts which have been firmly planted in the 





REFUSE CAN RAILING AND AUTO PARKING RAIL 


earth. One of the four sides is left open so that the can 
may be removed readily for emptying. 

The parking rail is made of 8-in. pipe and is supported 
on posts made of short pieces of 4-in. pipe set firmly in 
the ground, with their tops cut on a curve to facilitate 
welding into the 8-in. line. The open ends of the latter 
are closed by making a deep V-cut in the metal near the 
end and welding in a tapered strip of the same material. 
The coat of aluminum paint which now is applied to 
almost all exposed metal structures in the oilfields hides 
any little irregularities at the welds. 

The illustration of the 16-in. gas pipe line “T’”’ shows 





TYPICAL JOINT STRUCTURE IN 16-IN. GAS PIPE 


the method by which the welder in the oil fields braces 
and strengthens joints of this sort. That portion of 
the assembly marked “brace” is a curved piece of metal 
cut with the torch from a short length of the 16-in. pipe. 
By welding it into place as shown, the rigidity and 
strength of the assembly have been increased greatly 
without much additional cost. The short lengths of metal 
straps whose edges are welded to the pipe surface are 
found materially to increase the stiffness of the joints. 
A connection with the two 45 deg. joints has been found 
much stronger than a direct, unsupported right-angled 
connection. These gas pipes operate under pressures of 
more than 400 Ib. per sq.in. 





Gunited Column Footings Provide 
Continuous Reservoir Lining 


EQUIRED by design to provide a gunited reservoir 

lining without interruption at the bases of the col- 
umns supporting the roof, the contractor on a small 
water-supply reservoir in Burlingame, Calif., elected to 
construct the footings and column bases by the same 
method. The purpose of the design was an effort to 
eliminate the point of weakness usually caused by the 





COLUMN BASE BUILT UP WITH GUNITE 
Four small bases are for temporary shores to support roof. 


joint between lining and columns in such construction. 
The method of construction used by the contractor elimi- 
nated the expense of building runways for distributing 
small batches of mixed concrete to 103 column footings 
over an area that had to be traversed in guniting the 
lining. As a result the process consisted of shooting the 
footings below the lining, the lining and the column 
pedestals in one continuous operation. 

Column footings on the slopes were 3 ft. 6 in. square 
with a 6-in. minimum depth on the lower side. Depth 
on the upper side depended on the slope, which was 15 
to 1 in cut and 24 to 1 on the earth dam. After 
excavating these footings the reinforcing mats were 
placed and the column dowel steel was fastened in posi- 





acta disse rea ceNNiR AUN ats OPI EEN 


Rita gt SARS 


pd Loc eG aD, 





3 
® 
D 
¥ 
¥ 
i 
§ 
iB 
. 


“a 
bs 
iS 


a ae i Eee Ee 








aS ee EN 


lea RS SEARED RR AIEEE ARETE 


Fk ol ale Te le eae 


ee 





April 24, 1930 ENGINEERING 
tion. A 6-in. layer of gunite was placed on the bottom 
of the footing to hold the reinforcing steel in position. 

Wire fabric of 4x4-in. mesh was spread over the reser- 
voir surface, the dowel steel reaching above the eleva- 
tion of the lining. Following these preparations the 
work of lining was started and, as the 2}-in. layer was 
extended to the location of each column, the footing was 
gunited as a part of the operation. 

After completing the guniting at each column to the 
upper surface of the lining a small form was set on the 
slope around the dowel steel and a base was built up to 
support forms for a 16-in. column. The result of this 
means of footing construction is shown in the accom- 
panying illustration. One of the interesting features 
developed by the contractor for his own use also is shown 
in the illustration. The small, horizontal bases spaced 
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SECTION THROUGH FOOTINGS AND LINING 


around the column base were introduced by the con- 
tractor to provide for 6-in. temporary wooden shores to 
support the roof slab during construction, before the con- 
crete columns could take the load. These were gunited 
in at the time of placing the lining and proved an eco- 
nomical method of securing a firm base for the construc- 
tion shores. 

Use of this method of construction resulted in a lining 
continuous over the whole surface of the reservoir with- 
out interruption by any of the supporting columns. The 
method proved an economical means of construction ; the 
reservoir is now in use and the resulting watertightness 
has been very satisfactory. 

The design was worked out by C. I. Rhodes, of the 
Loveland Engineers, Inc., San Francisco. D. S. Clin- 
ton, of San Francisco, was the contractor responsible for 
the method of construction. 





Device Speeds Work of Grooving Utility 


Strips at Sides of Highway 


MULTIPLE guide for marking grooves in the 

utility strips along the sides of a concrete highway 
was recently developed during construction work on a 
state project in California. This work required the 
grooving of the 8-ft. slabs to facilitate future excavation 
for utility conduit work. Marking three grooves in each 
&-ft. strip for the length of the 5-mile contract, to divide 
it into 2-ft. sections, was speeded up by a wheeled device 
developed by the Griffith Co., of Los Angeles, contractor 
on the job. Features oi the scheme and the method of 
use are shown in the accompanying illustration. 
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WHEELED GUIDE FOR GROOVING UTILITY STRIPS 


Device results in rapid marking and quick moves 
between settings. 


The guide frame consists of two steel bars extending 
across the slab and three longitudinal timbers which form 
the guides for the finishing tools. On one end the steel 
bars form the axles of wheels which run on the header 
boards and on the other end form handles used to move 
the device. The timber guides, about 20 ft. long, are sus- 
pended from the bars at a distance that places them close 
to the surface when the handles are supported on blocks 
at the curb. Planks are provided over each guide timber 
to provide a working bridge for the finisher. The device 
is moved along the job on the two wheels by means of 
the handles on the curb side. It is estimated that this 
device speeded up the rate of grooving by about 50 
per cent. 

Development of the guide was chiefly the work of 
Cliff Bong, resident superintendent for the Griffith Co. 





Job and Office Notes 


KEEPING THE T-SQuaRE in correct position against the side 
of the drawing board is greatly facilitated by the arrangement 
—s shown in the accompanying 
sketch. A small grooved roller 
about | in. in diameter is fast- 
ened to the lower side of the 
T-square head. Over this is 
passed a heavy cord, which is 
fastened to the lower edge of the drawing board with a screw eye. 
At the upper edge*it is tied to a small coil spring or rubber band 
with sufficient tension to hold the T-square head snug against the 
side of the board in all positions. 


—Morton Scuwam, Philadelphia, Pa 


> 
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An ELectric Screen for the protection of fish life in streams 
has been developed by Hugh C. Mitchell, director of fish culture 
of Oregon, along the lines of similar devices used at hydro- 
electric power plants. A cable is erected at the mouth of the 
irrigation ditch, from which chains are suspended at intervals of 
15 in., weighted with sash weights to resist the flow of the current 
Approximately 9 ft. upstream from the chain electrodes an iron 
pipe is laid across the bottom of the stream, insulated by sections 
of common clay conduit. Alternating current at 60 cycles is 
passed to’each electrode and follows a direct line from the chains 
to the pipe. It is stated that fish, on encountering the area of 
electrically charged water, immediately turn back and follow the 
main stream instead of entering the irrigation canal. 


Drarttnc Room Costs in the Army Ordnance Department 
have been decreased by the expedient of printing typical outlines 
of frequently used parts, such as gages, so that the draftsman 
has simply to fill in a few dimensions and notes rather than make 
a complete outline drawing. This plan can easily be adapted 
to any drafting room which must frequently produce drawings 
differing only in minor details. The outlines, with blank dimen- 
sions, can be run off by any of a number of commercial printing 
methods, the printing being done on the rough side of the tracine 
cloth. Printing ink of the best quality must be used to avoid 
smudging. 
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Letters to the Editor 


Friction on Bridge Expansion Plates 


Sir—In Engineering News-Record for March 27, 1930, 
p. 536, T. E. Stanton, materials and research engineer of 
the California State Division of Highways, tells of tests 
being made under his direction on starting and sliding 
friction of bronze expansion plates used in bridge con- 
struction. 

The writer believes it would be interesting to the pro- 
fession if specimens made of the newer rustless steels such 
as chrome-nickel steel were to be included in the above tests. 
This material is said to be rustless under all ordinary con- 
ditions and to take and keep indefinitely a high degree of 
polish; it is reported to be of very high strength, ductile 
and tough and, being a rolled product, would probably be 
more reliable than cast bronze. Its cost is high compared 
with ordinary steel, but it would probably cost no more than 
high-grade bronze ; perhaps not as much. Anyway, such plates 
are usually so small a part of the cost of the entire bridge that 
any difference in the cost would generally be negligible. 

The tests by Mr. Stanton, when published, will probably 
reveal whether the various bronzes develop sufficient oxida- 
tion under working conditions to affect materially the 
coefficient of friction. In order to simulate working con- 
ditions it would be well if such tests were made so that there 
would be present the electrolytic action which takes place 
when bronze and steel are brought into contact in the 
presence of atmospheric moisture (especially in salt-laden 
air by the sea), as they are in the case of a steel-bridge 
bearing, resulting in the rapid rusting of the steel in the 
vicinity of the bronze. In this respect again the rustless 
steels would seem to offer an advantage over the bronze. 

If such tests on rustless steels could be included by Mr. 
Stanton, they would probably yield interesting and valuable 
results for which the engineering profession would be 
indebted to him and to the California State Division of 
Highways. H. C. ToENSFELDT, 

New York City, April 2, 1930. Consulting Engineer. 

* *” ok 

Sir—Mr. Toensfeldt suggests different materials which he 
thinks should be included in the test. For his information 
and also for the information of any others who may be 
interested, the following are the specifications which were 
drawn up by us covering the plates which we are testing: 

Two 6x8-in. and two 6x6-in. plates } in. thick to be furnished 
in each set. One pair of plates to be given polished and the other 
ground surfaces. Also, one test specimen with each set, 14x6 in. 


Set No. 1—Standard 1929 Specifications : Per Cent 
CART xs ipods noes Redken sawades bs teen eee cee 83.00 
DON aloe oan us eco Ce he eeae cee eke ee erRN ee ; 16.00 
PRONE 6 oi sco dade sey cau Sees ewes SAE 0.25 
EL) a Uitte wild oh ck Os sareudicus ee emes Mie 0.50 
Other elements not over 50 per cent.............05 0.25 

Set No. 2—S.A.E. No. 62: 

RE iain hardin pee Sa ews iiee sheet ee mea gh Man 86.00 to 89.00 
TE is a iukinte eects Rae Lae bho SaC kee cde AE 9.00 to 11.00 
Eh Cee con oss sens catswna-ads acu een 0.20 
Rota MNO a, ok csv cents apna Gis eel 0.06 
BNE 6 tune ce ts bn ot has MER Es eo Cen EK Ee 1.00 to 3.00 
PRIMUS civics Asad ens tankaeee ss ane ten fee 

Set No. 3—Apex No. 44: 

CEs bas wc roe ul hedlies abe aaron naan a Shen ana eee 
BOE nc 3 rh kt os Laas eT 5 3 ig as alah re wre ie 
DADS dic acs vik oWeea aA aetS Sud caBed tals eo ee ; 5.00 
PRON ooo oa te cedars 4s pasha etree 

Set No. 4—Apex No. 49 Standard Phosphor Bronze: 

CORE cco pads g bab aqeoo sts evka es commana . 80.00 
DABS sk ik bun oC EERE eR AE eS cede eRe 10.00 
AE 5.2 kaha Sota Sith < lbne ale Ree Aone td 10.00 
Set No. 5~—American Railway Specifications for 
Journal Bronze: 
CORBET Sigs 05 Noe dRe Ea DAN Dhue eth toes cee Balance 
LIRE i oasis Sn na aoe es LEA St Lene hieee 15.00 to 25.00 
RM a Sh vow aXcak a dpa wes oman eickeuseees 4.00 to 7.00 
send: sreteraie a5 vss secs: eee tick cna aha en 17.00 

Set No. 6—Nickel Alloy: 

CMR 5k -.5.3:5 cree x sa Usaes chase eben a Neate =i 70.00 
PORN ask a oan wag Dh eeee® wha ge radw ew ae ... 30.00 
UTUENE: <b a tiaae sheaths cane eeeisceen Not over 2.00 
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Set No. 7—Phosphor Bronze: 


NE 5, wan ope eens os Sada Oh is heen . 85.00 

EM EG a wks Geet aah ook Cie DA a's 0's Dae we . 10.00 

Lead Reh Ces Oo a wi eee ee as Che ekas re 5.00 
Set No. 8—Aluminum Bronze: 

CEs Weiekehs 1 y6p6a SheNe oe win bbs kcien eee 85.00 to 87.00 

SU is oe coy ta Weep egins chia ee 7.00 to 9.00 

REE argh RIE BS 2 cle aa ey Mera a coe 8 45 


Set No. 9—Stainless Steel. 
Sacramento, Calif., 
April 10, 1930. 


T. E. STANTON, 
California State Division of Highways. 


Probable Cause of Premature Tunnel Explosions 


Sir—Last November a premature explosion occurred on 
the 15-mile tunnel being driven for the Metropolitan Water 
District of Boston, which resulted in the loss of five lives. 
Every precaution was taken on the work in the carrying out 
of the blasting operations and the general opinion of the 
trained investigators was that the explosion was caused by 
a fall of rock from the roof onto a piece of primed explosive. 

A few weeks ago a powderman had an electric torch in 
his hand and was starting to unwind the wires from a stick 
of dynamite containing a late delay exploder. Hearing a 
slight hiss (which came from the fuse portion of the 
detonator), he jerked the cartridge away from him (for- 
tunately away from the rest of the explosives in the head- 
ing) and the stick went off in the air; the man was uninjured 
other than getting a few scraps of copper in his neck. 

In experimenting with this torch later, it was found that 
when the switch was opened to the operating position, if one 





TYPE OF ELECTRIC TORCH CAUSING PREMATURE 
EXPLOSION IN BOSTON WATER TUNNEL 
A—Switch off and in safety position. B—Switch on. 


leg of a detonator wire was in contact with the cover of 
the torch and the other connected with the plunger switch, 
the detonator would explode every time. A search through 
the different headings found only one other torch of a 
similar construction. I am inclosing two photos I took of 
this torch. A shows switch in safety. Turning this to the 
right, the plunger B is exposed; when depressed to light the 
lamp, a short can be established between it and the case. 
We all here now feel certain that the first explosion was 
caused from the use of a similar torch. 
WILLIAM SMAILL, 

Chief Engineer, 
West Construction Co. 


West Rutland, Mass., 
April 8, 1930. 
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Boulder Dam Height 
Increase of 25 Ft. 
Advised by Board 


Design Methods Approved — In- 
creased Storage Needed for Control 
of Floods—Test Model Urged 


LLOWING nearly two years of 
study on the Boulder dam project, the 
Colorado River Board of engineers and 
geologists has presented a report to 
Secretary Wilbur favoring an increase 
in the height of Boulder dam by 25 ft., 
approving the general procedure being 
followed in analyzing the stresses in the 
dam and urging the construction and 
testing of a model dam to check the 
reliability of the methods of stress 
analysis. Membership of the board con- 
sists of Major-Gen. William L. Sibert, 
W. D. Mead and Robert Ridgway, engi- 
neers, and Charles P. Berkey and W. J. 
Mead, geologists. 
Reasons for the projected increase in 
height are given in the report as fol- 
lows : 


The power to be developed at Boulder 
dam was fixed at 550,000 firm horsepower. 
The board found that this power could be 
developed at the present time with the 
power storage provided, and that ordinary 
floods could be satisfactorily controlled. 
However, in the event of a great flood 
such as that of 1884 it would be necessary 
to send as much as 160,000 sec.-ft. of water 
down the valley in order to prevent the dam 
from being overtopped. 

Although a flood of this magnitude has 
occurred only once in the last 50 years, the 
possibility of its recurrence is nevertheless 





a constant menace and the board is in 
formed that the people of the lower valley 
demand that provision be made more effec 
tively to control such unusual floods. With 
out encroaching upon the lower develop- 
ment provided for, this increased flood con- 
trol can be accomplished only by increas- 
ing the height of the dam. The Bureau of 
Reclamation has proposed that the crest 
of the dam be raised 25 ft., from El. 1,207 
to El. 1,232, for the purpose of providing 
an. additional flood-control storage of 
4,500,000 acre-ft. with a freeboard of 3 ft., 
thus making the total flood-control storage 
9,500,000 acre-ft. The board approves the 
proposed increase in the height of the dam, 
and is of the opinion that this change can 
be made within the adopted estimate of cost. 
The board emphasizes the fact that its 
approval of the increase in height of the 
proposed dam is based solely on the de- 
sirability of more effective flood control 
and that the development of the power 
should never be a factor in the control of 
the flood storage space in the reservoir. 





New Willamette Bridge Projected 


Voters of Multnomah County, Ore., 
in which is situated the city of Portland, 
will vote on May 16 on a $6,500,000 
bond issue for another bridge across the 
Willamette River, to be known as the 
Fremont bridge. With its proposed 
location across the lower harbor it will 
be necessary to give this bridge suffi- 
cient horizontal and vertical clearance to 
satisfy shipping requirements of the port 
of Portland. As at present planned, the 
bridge will have no piers in the river 
and will have a vertical clearance of 205 
ft. above mean water level. Six lanes 
of vehicular traffic on its deck are con- 
templated. 





LOWER TALLASSEE DEVELOPMENT NEARING COMPLETION 


Construction of the Lower Tallassee 
hydro-electric development of the Ala- 
bama Power Co. on the Tallapoosa 
River in Alabama should be com- 
pleted this summer, according to the 
present schedule. The dam, 1,846 ft. 


long and 62 ft. high, will develop a 
normal head of 91 ft., generating 
72,000 hp. in addition to 12,000 hp. used 
to replace a private power house de- 
stroyed in the development. This 
photograph was taken April 14. 


Am.Soc.C.E. Board 
of Direction Acts 
on Many Questions 


Registration and Compensation Are 
Considered — New Monthly 
Publication Established 


Engineering News-Record Staff Report 


ITH eighteen members present, 

the board of direction of the 

American Society of Civil En 
gineers in sessions prior to the spring 
meeting this week at Sacramento, Calif., 
took decisive steps in a number of pro 
gressive matters. The board decided to 
issue a new monthly publication in 
which will appear society news and 
some of the shorter papers now pub 
lished in Proceedings, and which will 
also carry advertising matter. Proceed- 
ings will henceforth be published twelve 
times per year and Transactions will be 
continued. 

The board adopted as the attitude of 
the society toward the desirable relation 
ship between architects and professional 
engineers the resolutions passed Feb. 22 
by the New York State Board of 
Licensing for Professional Engineers, 
which expressed the view that legisla- 
tion affecting the operations of either 
profession should have due regard for 
pre-existing practice and activities. 
Authority was voted for a committee on 
municipal cleansing practice which is 
to invite the American Public Health 
Association, the American Medical 
Association, the League of American 
Municipalities and others to name 
representatives to a joint group whose 
purpose will be to study problems of 
disposal of wastes other than sewage. 

Edward P. Lupfer, of Buffalo, was 
selected to fill the unexpired term of 
George H. Norton, deceased, formerly 
director from District 3. The area to 
be included in the new district recently 
approved by the membership is being 
given further study. A student chapter 
was authorized at the Catholic Uni- 
versity of America at Washington, 
D. C. An outline of the services to be 
expected from professional engineers 
and the compensation to which they are 
entitled in return was adopted in the 
form of a final report submitted by the 
committee on this subject. The board 
also adopted and indorsed the uniform 
registration law for professional en- 
gineers and land surveyors recom- 
mended by the society’s committee. 

To the society’s committee on dams 
was referred a request from the World 
Engineering Congress in Tokyo that 
co-operation of engineering societies 
throughout the world be enlisted in a 
comprehensive study of hydrostatic up- 
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lift, internal stresses and other factors 
affecting the safety of dams. The com- 
mittee is instructed to devise, if possible, 
a practicable procedure in compliance 
with this request. 

The summer meeting of the society 
next year will be held in Tacoma, 
Wash., July 8-10. 

On Monday and Tuesday, preceding 
the civil engineers’ meeting, the Cali- 
fornia Sewage Works Association held 
a spring conference attended by about 
90 members with a program including 
two round-table discussions, visits to 
sewage-disposal plants of four types and 
demonstrations for the association’s 
operators school. 





Denver Improves Water System 


Final plans for the extension of the 
water-supply system of Denver, Colo., 
by the construction of the Eleven Mile 
Canyon dam and reservoir at a cost of 
approximately $1,100,000 have been 
approved by the Board of Water Com- 
missioners of that city. The plans are 
now in the hands of M. C. Hinderlider, 
state engineer of Colorado, for appro- 
val. The project includes the construc- 
tion of a concrete dam 120 ft. high on 
the South Fork of the South Plate 
River about 20 miles above Lake 
Cheesman and 40 miles below Antero 
reservoir. 

The city has just completed a new 
13-mile concrete conduit costing $1,- 
328,427 to replace two old wooden 
conduits built more than 40 vears ago. 
The new pipe, with a daily capacity 
of 55,000,000 gal., will bring water to 
the Capitol Hill reservoir from Wy- 
netka station, 2 miles west of Littleton. 





California Power Merger 


Opposed 


Creditors of the Feather River Power 
Co., a subsidiary of Great Western 
Power Company of California, have 
filed a petition of intervention with the 
California Railroad Commission in op- 
position to the proposed merger of 
Pacific Gas & Electric Co., Great West- 
ern Power Co., San Joaquin Light & 
Power Corp. and Midland Counties 
Public Service Corp. noted in our issue 
of April 10, p. 626. Complainants 
allege that there is a balance due them 
of approximately $783,000 on account 
of the construction of the Bucks Creek 
power project of the Feather River 
company, that suits for the recovery of 
that amount have been instituted against 
Great Western and Feather River com- 
panies, and that the proposed merger is 
not in the public interest or the interest 
of protestants. The petitioners ask the 
railroad commission to require the liqui- 
dation of their claims from the funds 
involved in the purchase of Feather 
River Power Co. by Great Western 
Power Co. as agent and subsidiary of 
Western Power Corp. Most of the 
petitioners are subcontractors who han- 
dled various parts of the construction of 
the Bucks Creek plant. 
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Boston Tunnel Plans 
Approved 


Approval of preliminary plans 
for the construction of a single- 
tube vehicular tunnel between 
Boston and East Boston, Mass., 
was announced by Mayor Cur- 
ley, of Boston, on April 16. 
Final plans and specifications 
will now be prepared and it is 
expected that the first contract 
will be awarded about the be- 
ginning of next year. The plans 
approved, originally prepared 
by the Boston Transit Com- 
mission, provide for a single 
20-ft. tunnel for two lanes of 
traffic with a length of 5,443 ft. 
between portals. The two end 
sections will be constructed in 
open cut and the center section 
by the shield method under 
compressed air. 





Public Health Bill Becomes Law 


President Hoover on April 10 signed 
the so-called public health bill, which 
provides for the co-ordination of pub- 
lic health activities of the government. 
The new legislation, which makes it 
possible to place sanitary engineers in 
the Public Health Service on a com- 
missioned status comparable with medi- 
cal officers in the army and navy, was 
so drawn as to remove certain objec- 
tions regarding its constitutionality 
expressed by President Coolidge in 
vetoing a similar bill two years ago. 
Co-operation with other government 
agencies and educational- institutions 
engaged in research work is made pos- 
sible by the detailing of public health 
officials for special work. 





Committee Appointed to Study 
Bridge Legislation 


The importance of bridge legislation 
now before Congress has been deemed 
sufficiently important by the American 
Engineering Council to justify the 
appointment of a special committee to 
study all bridge bills pending in Con- 
gress and to recommend to the Coun- 
cil what action, if any, should be taken 
with respect to them. In this action 
the Council is sustained by the Ameri- 
can Society of Civil Engineers and the 
American Institute of Consulting En- 
gineers. The former, through a reso- 
lution of its board of direction, has 
stated that the society is definitely 
opposed to Congressional action im- 
posing unreasonable limitations upon 
the financing, design, construction and 
maintenance of toll bridges. 

The personnel of the committee, as 
approved by the executive committee of 
the American Engineering Council, is 
as follows: chairman, TFHerbert S. 
Crocker, consulting engineer, Denver; 
V. H. Cochrane, consulting engineer, 
Tulsa; Prof. A. H. Fuller, Iowa State 
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College; A. P. Greensfelder, president, 
Fruin-Colnon Contracting Co., St. 
Louis; Frank M. Gunby, associate, 
Charles T. Main, Inc., Boston; John 
Lyle Harrington, consulting engineer, 
Kansas City; and David B. Steinman, 
consulting engineer, New York City. 





Hearings Start in Delaware 
Diversion Suit 


Proceedings in a 90-day hearing on 
the disputed right of water diversion 
from the Delaware River, now being 
contested before Charles N. Burch, spe- 
cial master appointed by the U. S. Su- 
preme Court, started April 21 at 
Trenton, N. J. The suit is directed 
against the State and city of New York 
by the State of New jersey, with the 
State of Pennsylvania as intervener. 
The decision is expected to be of the 
highest importance in establishing dei- 
inite water rights on interstate rivers. 





New York State Legislation 
Advances Construction 


Recent legislation passed by the 
State of New York includes the author- 
ization of a $50,000,000 bond issue for 
the construction of state hospitals and 
prisons (to be submitted to a referendum 
vote); an amendment to the grade- 
crossing act authorizing the creation 
of a state debt of $26,000,000 by the 
sale of bonds and the appropriation of 
this amount for the elimination of 
grade crossings within New York 
City; another amendment giving rail- 
road corporations the right to acquire 
by purchase and condemnation prop- 
erty required for carrying into effect 
the grade-crossing elimination scheme 
in New York City; an appropriation 
of $100,000 for the experimental con- 
struction of town roads by the state; 
a law providing for the taking over 
by the state of the entire expense of 
bridges on state and county highways; 
and the creation of a park commission 
in Essex County empowered to borrow 
money for park purposes. Essex 
County, in the northern part of the 
state, includes a large amount of 
scenic territory in the Adirondack 
Mountains. 





Plan Large Canadian Power Plant 


Immediate construction of a $23,000,- 
000 hydro-electric development on the 
Abitibi River 65 miles north of Coch- 
rane, together with the construction 
of a $3,500,000 transmission line to 
connect the new development with 
Sudbury, Ont., and of a 5-mile branch 
railroad to the site, is assured by an 
agreement between the Hydro-Electric 
Power Commission of Ontario and the 
Hudson Bay Power Co., a subsidiary 
of the Abitibi Power & Paper Co., 
by the terms of which the power com- 
mission will receive 100,000 hp. for 
a term of 40 years. Completion of the 
development and delivery of the power 
are expected in the late fall of 1931. 
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Ackerman Ousted as City 
Manager of Watertown 


Dismissal of J. Walter Ackerman, 
who held office as city manager of 
Watertown, N. Y., “at the pleasure 
and discretion of the council,” was 
voted April 15 by that body, after a 
long and bitter debate. No charges 
were made against Ackerman and no 
reasons given for the action taken. 
Requests made by the mayor and by 
citizens of the city for a public hear- 
ing on the matter were refused by the 
council, Mr. Ackerman declared at 
the council meeting that he was being 
removed because he had refused to 
discharge W. W. Kelly, corporation 
counsel, at the request of certain coun- 
cilmen. 

Mr. Ackerman went to Watertown 
in 1920 as superintendent of the water- 
works after nearly 25 years in a 
similar capacity at Auburn, N. Y. He 
became city manager in 1923. He is 
a member of the American Society of 
Civil Engineers, the American Society 
of Mechanical Engineers and the 
American Society for Municipal Im- 
provement, and a director of the Amer- 
ican Water Works Association. 





Tentative Program Announced 
for International Road Congress 


Appointment of five of the seven gen- 
eral reporters who will present ques- 
tions on the agenda of the sixth Inter- 
national Road Congress, to be held in 
Washington, D. C., next October, has 
been announced by Thomas H. Mac- 
Donald, secretary-general of the Ameri- 
can organizing commission and chief 
of the U. S. Bureau of Public Roads. 
The agenda includes six questions, one 
of which has been divided and will be 
presented by two reporters. Those so 
far named and the subjects they will 
present are: Frank T. Sheets, chief 
highway engineer for Illinois, results 
obtained by the use of cement; Roy W. 
Crum, director, Highway Research 
Board, Washington, D. C., recent meth- 
ods adopted for use of tar, bitumen and 
asphalt in road construction; E. W. 
James, chief, division of highway eco- 
nomics, U. S. Bureau of Public Roads, 
the construction of roads in new coun- 
tries, such as colonies and undeveloped 
regions; Henry R. Trumbower, pro- 
fessor of economics, University of Wis- 
consin, correlation and co-ordination of 
highway transport with other methods 
of transportation; and Miller McClin- 
tock, director, Albert Russel Erskine 
Bureau for Street Traffic Research, Har- 
vard University, traffic regulation, adap- 
tation of roads to traffic in built-up 
areas and parking and garaging of 
vehicles. 

Under the rules governing the Con- 
gress the general reporters must present 
the question assigned to them in a paper 
of not more than 1,000 words. This 
paper is prepared following receipt of a 
number of papers on the subject in 
question from delegates to the Con- 
gress, and is in the nature of a review 
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of the latest methods in vogue. <A total 
of 84 papers treating of the various sub- 
jects included in the agenda has been 
scheduled to be submitted, and half of 
these already are being translated into 
the four languages of the Congress— 
German, French, English and Spanish 
—and will be printed and distributed. 

Simultaneously with the Congress, it 


=> 
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is expected that a private international 
road exhibition will be held under the 
auspices of the American Road Builders 
Association. Application blanks and 
other detailed information relative to 
the exposition may be obtained from 
Charles M. Upham, engineer-director 
of the American Road Builders Asso- 
ciation, Washington, D. C. 





Collapsed Alexander Dam a Notable Structure 


Cutoff Trench Sealed by Chemically Treated Earth Fill—Unusual Design 
and Construction Methods 


LEXANDER dam on the Island of 

Kauai, Hawaii, which collapsed on 
March 26, as noted last week, p. 665. was 
a hydraulic-fill structure being built by 
the McBryde Sugar Co. to impound 
water for irrigation. The dam was 
located where a stream flows through 2 
narrow canyon with impermeable side 
walls. As the valley floor would not 
support a masonry dam, an earth fill was 
required; it was necessary to build this 
by the hydraulic method because the cost 
of transporting machinery for any other 
method would have been prohibitive. 
The dimensions of the structure when 
completed were to be: height, 125 ft.; 





to its full height was built a concrete 
wall resting on the rock. Then the 
trench was backfilled on both sides of 
the wall with the alkali-treated material, 
which, though slow to consolidate, was 
so firmly held in place by the wall and 
trench sides that it bore the superim 
posed filling of the main dam safely. 
The treated backfill successfully sealed 
the porous stratum. From 40 to 50 Ib. 
of soda ash per ton of soil was added 
to the backfill material for the chemical 
treatment. 

Two pumps, each of 1,500-g.p.m. ca- 
pacity under a 300-ft. head, were em- 
ployed to operate the hydraulic giants 
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CROSS-SECTION OF ALEXANDER DAM AND DETAIL OF SEAL 


crest length, 620 ft. ; maximum thickness 
at base, 640 ft.; total volume, 580,000 
cu.yd. The valley floor consists of a 
porous water-bearing stratum between 
two more impervious strata, having a 
total minimum thickness of about 16 ft., 
all resting on hard lava rock. 

The first unit of the project to be 
built was a 1,500-kw. power house. Two 
8x8-ft. tunnels fed the forebay and 
diverted the stream during construction. 
Early completion of the power plant was 
necessary to provide power for operat- 
ing the hydraulic giants for the sluicing 
operations. The next unit of construc- 
tion was a hydraulic-fill pioneer dam 
50 ft. high which was ultimately to form 
the upstream part of the heel of the dam 
as an integral part of the structure. 
After the completion of the pioneer dam 
sluicing was started on the main dam. 
With the completion of the pioneer dam, 
seepage began to occur through the por- 
ous stratum in the valley floor. A cutoff 
of alkali-treated fill in a trench dug 
through the porous stratum was success- 
fully used in stopping this seepage. The 
control method adopted was to dig a 
trench about on the center line of the 
main dam, cutting the valley floor down 
to the underlying hard lava and ending 
in the firm impervious sides of the val- 
ley. Along the center of the trench and 


for sluicing the material into place. 
Black powder was used to break up the 
earth so that it would sluice readily 
without becoming too fine under the jet 
action, and also for pumping economy. 
Most of the soil was brought down from 
a large deposit of clay material above 
the dam uniformly decomposed to depths 
of 100 ft. or more. Because of the 
favorable character of the material, the 
use of powder and the maintenance of 
proper relationship between the water 
pressure and volume, deposition in the 
dam fill averaged between 12 and 21 
per cent of the water pumped. 

From the spoilbank the sluiced mate- 
rial came down wooden flumes, 2x2 ft. 
in cross-section, with 4-in. steel bottom 
plates, on a gradient usually 34 per cent. 
but sometimes as low as 3 per cent. At 
the dam, the flume forked into two par- 
allel branches which formed the rela- 
tively firm upstream and downstream 
benches of the dam. Upon arrival at the 
dam the material ranged from 12-in. 
lumps down to fine colloidal mud. 

The Alexander dam is being built by 
the McBryde Sugar Co., under the direc- 
tion of Joel B. Cox, chief engineer. 
Francis E. Hance, associate chemist of 
the Hawaiian Sugar Planters Experi- 
ment Station, Honolulu, is in charge of 
the chemical soil treatments. 











Delegates Named to Attend 
Railway Congress 


Official representatives of the United 
States at the International Railway Con 
gress, which will be held in Madrid, 
Spain, beginning May 5, 1930, have 
been named by President Hoover as 
follows: E. A. Simmons, president, 
Simmons-Boardman Publishing Co.; 
James B. Strong, president, Ramapo 
Ajax Corp., New York City; Walter F. 
Schleiter, president, Verona Tool 
Works, Pittsburgh; Charles H. Much- 
nic, consulting engineer, New York 
City; Bird M. Robinson, president, 
American Short Line Railroad Asso- 
ciation; George R. Carr, chairman, 
Locomotive Firebox Co., Chicago; 
Harold A. Smith, publisher, Transporta- 
tion, Los Angeles: Fred <A. Poor, 
president, P. & M. Co., Chicago; A. S. 
Merz, vice-president, Standard Railway 
Equipment Co., New York; and Walter 
J. Plogsted, General Railway Signal 
Co., New York. 

The congress will be held by the 
International Railway Congress Asso- 
ciation, a permanent organization to 
which about 40 governments adhere and 
contribute annually. The United States 
has been a member since 1905 and con- 
tributes $800 annually. 





Committee Formed to Carry On 
Research on Foundations 


Research work on the science of 
foundations which is expected to oc- 
cupy several years has been started by 
a committee on: earths and foundations 
recently authorized by the American 
Society of Civil Eneineers, Personnel 
of the committee is as follows: Lazarus 
White, president of Spencer, White & 
Prentis, Inc.; Prof. George E. Beggs, 
Princeton University; Prof. Melvin L. 
Enger, University of Illinois; Prof. 
Ralph J. Lehigh University; 
Prof. Glennon Gilboy, Massachusetts 
Institute of Technology; Harry T. 
Immerman, of Spencer, White & Pren- 
tis, Inc.; Prof. Dmitry P. Krynine, 
Yale University; Frank A. Marston, 
of Metcalf & Eddy; George Paaswell, 
of the Corson Construction Co., and 
Prof. Charles Terzaghi, of the Tech- 
nische Hochschule, Vienna, Austria. 

The new committee will endeavor 
to secure the co-operation of owners 
who are about to embark on the build- 
ing of large structures in neighbor- 
hoods where the underlying soils are 
quite compressible. In such cases con- 
ditions will be fully investigated, sam- 
ples being subjected to laboratory 
analysis. From the data thus obtained 
the committee will endeavor to predict 
settlement of the footings of the 
structure and will compare these pre- 
dictions with the results actually real- 
ized. A study will also be made of 
the effects of various types and shapes 
of footings. By this method it is ex- 
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pected to get valuable information free 
from the defects arising from corre- 
lating laboratory tests on a small-scale 
model with actual practice. 


Funds for 
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the use of the committee in carrying on 
its research work have been appropri- 
ated by both the Engineering Founda- 
tion and the American Society of Civil 
Engineers. 


The Business Outlook 


Electric power production 
showed a rather sharp decline 
for the last week, contrary to 
the upward seasonal movement 
last year, leaving an increase 
over the corresponding week a 
year ago of only 1 per cent, the 
smallest so far this year, against 
a normal expected annval in- 
crease of 10 per cent. Except 
for the long-delayed final break 
in the copper price, the general 
price situation continues to im- 
prove. This strengthening, to- 
gether with increased firmness 
in British and German com- 
modity price indexes, encour- 
ages the conclusion that the low 
point of the price decline has 
been passed. 

—The Business Week, April 23. 





Cities Are Rated in Health 
Conservation Contest 

The five winning cities in the 1929 
national interchamber health conserva- 
tion contest, conducted by the Chamber 
of Commerce of the United States with 
the co-operation of the American Public 
Health Association, have been an- 
nounced. Cities showing the best record 
for the year in their respective classes 
are: Milwaukee, Wis. (Class I, more 
than 500,000); Syracuse, N. Y. (Class 
IT, 100,000 to 500,000); East Orange, 
N. J. (Class III, 50,000 to 109,000) ; 
White Plains, N. Y. (Class IV, 20,000 
to 50,000); Sidney, Ohio (Class V, 
under 20,000. ) 

Honor cities in each class are: Class 
I—Detroit, Mich., Philadelphia, Pa., 
San Francisco, Calif., Brooklyn, N. Y., 
Buffalo, N. Y.; Class II—New Haven, 
Conn., Rochester, N. Y., Cincinnati, 
Ohio, Yonkers, N. Y., Albany, N. Y.; 
Class I1I—Rockford, TIIl., Pasadena, 
Calif., Racine, Wis., Harrisburg, Pa., 
Greensboro, N. C.; Class 1V—Cumber- 
land, Md., Alhambra, Calif., Aurora, 
[ll., Durham, N. C., Santa Ana, Calif. ; 
Class V—La Salle, Ill., South Orange, 
N. J., Eureka, Kan., Palo Alto, Calif., 
Natchitoches, La. 

Data furnished by the 108 competing 
cities, representing 30 per cent of the 
urban population of the United States, 
were confined to such fundamental and 
general items of public health as water 
supply, sewage disposal, protection of 
food supplies, measures for immuniza- 
tion and vaccination, professional visits 
by public health nurses and physicians 
in case of communicable diseases, tuber- 
culosis and prenatal, infant and pre- 
school care. Other items also rated 
were medical conferences, programs for 
disease prevention, life loss statistics and 
support for public health work by offi- 
cial and voluntary agencies. 
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Plan Standardization of Sizes 
for Mineral Aggregates 


The U. S. Bureau of Standards is 
co-operating with the National Slag 
Association, the National Crushed Stone 
Association and the National Sand and 
Gravel Association in a joint program 
for the simplification of sizes of mineral 
aggregates used in highway construction 
and the standardization of screen sizes 
to meet these requirements. Tentative 
sizes have been adopted by the several 
groups individually for consideration at 
a general conference that probably will 
be called in June by the division of 
simplified practice. The standards com- 
mittee of the National Sand and Gravel 
Association has recommended two 
grades of sand and five grades of gravel. 
The problems committee of the National 
Slag Association has proposed five 
primary sizes that represent 65 per cent 
of the present tonnage. The bureau has 
not yet received the recommendations of 
the National Crushed Stone Association, 
but it is expected that nine sizes prob- 
ably will be proposed. It is the bureau's 
purpose to include all the sizes finally 
determined upon into a single consoli- 
dated list for publication. 





Supreme Court Approves 
Indiana-Kentucky Bridge 


Construction of a bridge across the 
Ohio River between Evansville, Ind., 
and Henderson, Ky., was advanced by 
a decree handed down April 14 by the 
U. S. Supreme Court in an original 
action between the Commonwealth of 
Kentucky and the State of Indiana. 
The two states have entered into a 
contract for the construction of the 
bridge, but action has been delayed by 
the action of certain citizens and tax- 
payers of Indiana, who instituted an 
action to enjoin the state officials from 
carrying out the contract. The Supreme 
Court decision forbids interference by 
this means. 





Texas Railroad Construction 


Approved by I.C.C. 


By transferring the Gulf, Texas & 
Western Railway from the Santa Fe 
to the Rock Island-Frisco system, the 
Interstate Commerce Commission has 
modified its railroad consolidation plan 
to permit the Rock Island and the 
Frisco to carry forward their joint 
construction program in _ northern 
Texas. The Frisco has been authorized 
to extend its line from Vernon to a 
connection with the Gulf, Texas & 
Western at Seymour, 44 miles, and the 
Rock Island has been authorized to 
build a line from Shamrock to a con- 
nection with the projected Vernon- 
Seymour line at Beaver Creek, 108 
miles. 

The commission has approved the 
Frisco’s application to acquire control 
of the Gulf, Texas & Western, and both 
the Frisco and the Rock Island will 
operate over this line between Sey- 
mour and Jacksboro, thence over the 
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Rock Island to Forth Worth. By the 
new route the Frisco and the Rock 
Island will obtain a short direct route 
from southwestern Oklahoma and the 
Texas Panhandle to Fort Worth and 
Dallas. The construction cost of the 
Frisco line is estimated at $1,709,744 
and that of the Rock Island project 
at $4,217,854. 

The commission rejected the Bur- 
lington’s plan to construct, through its 
subsidiary, the Fort Worth & Denver 
Northern, a line from Childress to 
Pampa, via Wellington and Shamrock, 
110 miles, maintaining that construc- 
tion of 110 miles of line at a cost of 
$4,276,580 to serve a city that is now 
served by two lines of the Santa Fe 
would not be justified. 





Brief News 


StructurAL STEEL Workers in 
New York City need climb no more 
than fifteen floors to reach their work, 
according to a recent ruling by the 
Structural Steel Board of Trade. When 
transportation is not furnished to 
within fifteen stories of the derrick 
location, a charge will be made of one- 
half hour’s climbing time per man. 
This ruling was adopted to lessen 
accidents caused by physical exhaus- 
tion. 


PLANS FOR THE ORGANIZATION of a 
sewer district in a 32-square-mile area 
north of the city limits of Seattle, Wash., 
have been submitted to the county com- 
missioners of Kings County. The plans, 
which involve the expenditure of several 
million dollars, will require a special 
election. 


Tue Ercut-Story Freicut TEerMI- 
NAL and storage warehouse erected in 
Hoboken, N. J., by the Lackawanna 
Railroad at a cost of $4,000,000 will 
be officially opened May 1. The struc- 
ture, which was described in Engineer- 
ing News-Record, March 27, 1930, p. 
519, contains 1,240,000 sq.ft. of floor 
space and is said to be the largest 
single terminal warehouse on the At- 
lantic seaboard. It is of reinforced- 
concrete and brick construction. 


LocaL GOVERNMENT IN ENGLAND 
will be the subject studied at the 
Nalgo Summer School, to be held in 
Keble College, Oxford, Aug. 2-16. 
The session will be held under the 
sponsorship of the National Associa- 
tion of Local Government Officers, 
Westminster. 


San Francisco has completed and 
opened to traffic the Bernal Ave. cut, 
which provides a 4,200-ft. right-of-way 
carrying a 42-ft. highway, an 8-ft. side- 
walk, a double street-car track and a 
double railroad track. The cut has a 
bottom width of 117 ft., and required 
the excavation of 245,000 cu.yd. of ma- 
terial. It is crossed by two 40-ft. bridges 
with lengths of 240 and 205 ft., and is 
carried over a third, said to be the 
heaviest concrete girder bridge in the 
West. 
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WASHINGTON NOTES 


By Paut Wooton 
Washington Correspondent 


Power Legislation Pending 
Before Senate—Rivers and 


Harbors Bill Reported Out 


FUNDAMENTAL change in the 

water-power act apparently is about 
to be approved by the Senate without 
considering the far-reaching possibilities 
of such legislation. The interstate com- 
merce committee of the Senate has been 
giving some attention at this session to 
the regulation of power moving across 
state lines. In the course of public 
hearings it developed that some differ- 
ences of opinion exist within the staff 
of the Power Commission as to the 
advisability of delegating accounting 
tasks to the accounting officers of the 
War, Interior and Agricultural depart- 
ments. This led to the introduction of 
a bill by Senator Couzens, chairman 
of the committee, proposing a reorgan- 
ization of the commission. This bill 
does not deal with the regulation of 
interstate movements of power. With- 
out referring the bill to the executive 
departments concerned, it was reported 
favorably by the interstate commerce 
committee. The suggestions of Secre 
tary Wilbur, of the Interior Department, 


during the hearings were overridden 


by the committee and apparently there 
is little chance that the viewpoint of the 
three departments will be presented in 
the Senate. In the House, where the 
administration forces are well organized, 
more opposition to it will be encountered. 

The principal argument against the 
Couzens bill is that navigation, flood- 
control, reclamation and hydro-electric 
development are so related as to require 
handling by a co-ordinating agency 
rather than by an independent agency. 
Some of the members of the House are 
very determined in their opposition to 
the building up of new federal bureaus. 
In a commission independent of the 
three deparments they see the building 
up of a large organization which is 
certain to clash with the Forest Service, 
the Corps of Engineers, the Geological 
Survey and the Reclamation Service in 
the programs for the developments of 
rivers. 


Building Codes Affect Materials 


A variant has been noted by govern- 
ment experts which makes it difficult 
to compare this year’s building statistics 
with those of preceding years. More 
building is obtained by the same outlay. 
The variantjis not declining prices, but a 
reduction in stresses brought about by 
improved materials and a more accurate 
knowledge of the safety factor. 

Building codes in many cities are be- 
ing liberalized in view of increased engi- 
neering knowledge. In many sections 
the allowable unit stress for structural 
steel has been increased to 18,000 Ib. 
Similar changes also are being per- 
mitted in lumber stresses. Requirements 
of other building materials are being 
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liberalized. A survey of building 
that has been made by the Commerce: 
Department discloses that many of thes 
codes are outworn. It is significant 
however, that a movement to bring the 
building codes up to date 
sweeping over the country \ recent 
check on the Commerce Department's 
survey showed that 200 cities are pre 
paring to or already have amended theit 
building codes. 


} 
code 


has heen 


Chicago Pays Costs 


On April 21 the United States Su 
preme Court entered its formal decree 
in the Chicago diversion case. This 
decree was entered to carry into effect 
the conclusions set forth in the opinion 
of the court announced April 14, and 
given in detail on pp. 696-697 of this 
issue. The court ordered that costs be 
taxed against the defendants. Compen- 
sation of the special master, Charles 
Evans Hughes, now Chief Justice, was 
fixed by the court at $30,000 in addition 
to $2,775.95 which was required for 
expenses. 


Power License Granted 


A license has been issued to the Safe 
Harbor Water Power Corporation cov- 
ering its large development on the Sus 
quehanna at Safe Harbor, Pa. The 
Federal Power Commission declines to 
insert a condition in the license which 
would require the corporation to provide 
a crossing over the river. The corpora 
tion, however, has promised to provide 
half of the money required to finance 
the construction of a bridge in case a 
responsible toll bridge concern will pro- 
vide the other half of the money needed. 

After failing to secure any assistance 
from the public service commission of 
their state, local interests in favor of the 
bridge took their case to the federal 
commission. The investigation made on 
behalf of the commission indicated that 
a bridge at that point would be an im- 
portant convenience for the people of 
York and Lancaster counties, but no 
serious effort to secure a bridge had 
been made previously. There is not 
even a ferry in operation over that part 
of the stream. Since the power dam does 
not destroy any crossing or make it more 
difficult to provide a crossing for ve- 
hicular traffic, no ground for the claim 
is seen. The investigation showed 
further that a site below the dam offers 
a more desirable project than the con- 
struction of a roadway on the face of 
the dam. There is an island a short dis- 
tance below the dam site. By building 
independent structures across the two 
channels and construction of a roadway 
on the island itself, a crossing could be 
provided at a cost of $1,000,000. The 
right is given in the license for the 
state, the county or other responsible 
interests to construct a bridve on the 
dam, or across properties of the com- 
pany. The mechanical equipment on the 
crown of the dam would not permit its 
use for a roadway, but a roadway on 
the face of the dam would in no way 
interfere with its operation. At present 
there are no improved roads leading to 
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the river in the area occupied by the 
project. 

The Safe Harbor Corporation had 
anticipated the issuance of the license 
and had all of its materials on the 
ground ready to start construction work. 
In fact, some of the construction work 
began before the actual issuance of the 
license. 


$112,000,000 for Rivers 
and Harbors 


Projects to a_ total value of 
$112,000,000 are authorized in the gen- 
eral rivers and harbors bill reported to 
the House on April 21. It is believed 
that the amount authorized has been 
sufficiently cut down to meet the Presi- 
dent’s approval. Since a large part of 
the work is in the nature of surveys 
which are not intended to be made for 
the next two or three years, the ex- 
penditures required will not conflict with 
the present financial program of the 
government. 

Projects authorized include the prin- 
cipal Atlantic, Gulf and Pacific coast 
harbors and various intracoastal water- 
ways. In addition a great amount of 
new work is authorized on the inland 
waterways system. This takes in the 
upper Mississippi and the Missouri and 
permits the nationalization of the 
Lakes-to-the-Gulf waterway. Other 
projects are carried in the bill which 
will bring about further improvement of 
harbors and channels on the Great 
Lakes. The bill also provides for a 
large number of preliminary examina- 
tions and surveys. No great opposition 
is expected to be raised against the 
measure in either the House or the 
Senate. 








Personal Notes 


Joun F. Coteman, of New Orleans, 
president of the American Society of 
Civil Engineers, has recently accepted 
membership on American Engineering 
Council's committee on flood control. 


Estir A. Gast, of the Gast Con- 
struction Co., of Warsaw, Ind., who 
has been active in civic work for 
several years, has been elected presi- 
dent of the Warsaw Chamber of 
Commerce. 


W. A. SHepparp has been appointed 
purchasing agent for the city of Van- 
couver, B. C. 


Major Joun C. KinGMan, formerly 
district engineer at Milwaukee, has 
been ordered to duty in the office of 
the Chief of Engineers at Washington. 
Major Wiit1aAM A. Snow has been 
dispatched to St. Louis for duty with 
the St. Louis engineer district. Before 
leaving for this new station he filled 
the post of district engineer, Wilming- 
ton; 4. 


Wititram W. Macon has been ap- 
pointed editor-in-chief of The Iron 
Age, succeeding Alvin I. Findley, who 
has held that position during most of 
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the 25 years he has been associated 
with the publication. Mr. Findley will 
continue to serve as editor emeritus. 
Mr. Macon has been connected with 
the editorial staff of The Iron Age for 
nineteen years, having been managing 
editor for the past twelve years. 


Tuomas S. Burns, who for the past 
seven years has been hydro-electric 
engineer with the Power Corporation 
of New York and the Northern New 
York Utilities, Inc., associated with 
W. P. Creager at Watertown, N. Y., 
until the absorption of these two power 
companies into the Niagara Hudson 
Power Corporation and the consequent 





Society Calendar 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, Philadelphia ; annual meet- 
ing, Atlantic City, N. J., June 23-27. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, New York; annual convention, 
Cleveland, Ohio, July 9-11. 

AMERICAN WATER WORKS ASSOCIA- 
TION, New York; annual meeting, St. 
Louis, Mo., June 2-6. 


INTERNATIONAL CONGRESS OF BUILD- 
ING AND PUBLIC WORKS, London; 
pra congress, London, England, May 


INTERNATIONAL RAILWAY CON- 
GRESS, Madrid, Spain, May 5-15. Amer- 
ican vice-president, T. S. Morgan, 119 
West 42d St., New York. 

WORLD POWER CONFERENCE, second 
plenary meeting, Berlin, Germany, June 
16-25. American secretary, O. C. Merrill, 
Washington, D. C, 





CLAY PRODUCTS INSTITUTE at its 
recent meeting in Washington, D. C., 
elected officers as follows: president, Prof. 
T. R. Lawson, Rensselaer Polytechnic 
Institute ; vice-presidents, Anson Marston, 
Iowa State University, and D. E. Par- 
sons, U. S. Bureau of Standards; secre- 
tary, J. W. McBurney, U. S. Bureau of 
Standards. 

FLORIDA SECTION, American Water 
Works Association, held its fourth annual 
meeting at Gainesville April 10-11. Dur- 
ing the two-day session nineteen papers 
were presented before an attendance of 
125. Officers elected were: chairman, 
Prof. A. P. Black, University of Florida ; 
vice-chairman, F. W. Lane, St. Peters- 
burg; secretary-treasurer, E. L. Filby, 
Jacksonville (re-elected) ; representative 
to the national council, A. P. Michaels, 
Orlando. A two-day short course in water 
and sewage treatment which preceded 
the convention was so successful that it 
was decided to make this an annual event 
and to extend it to cover four or five 
days. An attendance of 69 was registered 
at the school. 

NATIONAL ASSOCIATION OF RAIL- 
ROAD TIE PRODUCERS will hold its 
twelfth annual meeting at Memphis, 
Tenn., on Aprjl 29 to May 1. Papers on 
ties and timber treatment by railroad 
engineers and representatives of the lum- 
ber industry are on the program. Roy 
M. Edmonds, St. Louis, is secretary. 


NATIONAL SAND AND GRAVEL ASSO- 
CIATION board of directors will meet 
May 14-15 at Milwaukee, Wis., to select 
the city in which the 1931 annual con- 
vention will be held and to make arrange- 
ments for a trade practice conference 
to be held in connection therewith. The 
subject of uniform cost accounting will 
also be taken up. 

NEW YORK SOCIETY OF THE PANAMA 
CANAL will hold its sixth annual banquet 
at the Hotel Astor, New York City, on 
May 3. 

NEW YORK STATE SOCIETY OF PRO- 
FESSIONAL ENGINEERS AND LAND 
SURVEYORS will hold its third annual 
convention in New York City April 30. 
Joseph A. Nichols, Grand Central Ter- 
minal, New York, is chairman of the 
convention committee. 

SOUTHEASTERN SECTION, American 
Water Works Association, has_ elected 
officers as follows: chairman, H. F. Wied- 
man, Atlanta; secretary-treasurer, W. H. 
Weid, Atianta. 
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disbanding of their engineering organ- 
izations, has been appointed senior 
hydro-electric engineer in the United 
States Engineer Office. Mr. Burns will 
be engaged in studies of water-power 
resources, markets for hydro-electric 
energy, combinations of navigation im- 
provement and flood relief with hydro- 
electric power development in the 
Pittsburgh district. 


NorMAN Bererorp McLean, for- 
merly assistant chief engineer of the 
St. Lawrence Ship Channel, has been 
promoted to the position of chief en- 
gineer of that work. 


Rosert W. RANKIN, superintendent 
of maintenance of Division No. 3 of 
the Ohio Highway Commission, has 
resigned his position, effective May 1, 
to become head of the Mansfield 
Asphalt Paving Co., of Mansfield, 
Ohio. He had been connected with 
the highway commission for eight 
years. 


Josepu C, Gitpert, who for the past 
two years has been employed by the 
United Engineers & Constructors as 
assistant superintendent and job engi- 
neer on the construction of steam 
power plants in Texas, is now hydrau- 
lic engineer for Winston & Co. on the 
construction of the Cobble Mountain 
hydraulic-fill dam for the city of 
Springfield ( Mass. ) water-supply system. 





Obituary 


J. E. Bonnett, of Tacoma, Wash., 
for 42 years a contractor in that city, 
died recently after a_ brief illness. 
Among his many construction projects 
was the building of Fort Seward, 
Alaska, 25 years ago. 


Douctas Spracue, of Mount Ver- 
non, N. Y., for 30 years a consulting 
engineer in New York City, died on 
April 17. Mr. Sprague was born in 
Canada 69 years ago. 


Cuartes A. WaGNER, of San Fran- 
cisco, Calif., a structural engineer, was 
found dead in a canyon 2 miles west 
of Woodside, Calif., on April 15 with 
a revolver clutched in one hand. He 
had been missing from his home for 
four days and it is believed that recent 
financial losses drove him to suicide. 
He was 39 years old. 


Cuartes Aucustus VAN KEuREN, 
chief engineer of the Department of 
Streets and Public Improvements of 
Jersey City, N. J., since 1898, died on 
April 21. He was 78 years old. Mr. 
Van Keuren, before locating in Jersey 
City, had been connected with the 
transportation department of the Penn- 
sylvania Railroad and had been as- 
sistant engineer of the Buffalo division 
of the West Shore Railroad. From 
1884 to 1898 he was assistant engineer 
of the municipality of Jersey City. 
He was a member of the American 
Society of Civil Engineers. 
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Construction Equipment 
and Materials 





Large Rock Crushers Shipped 
to India 


The largest crushing installation ever 
produced in the United Kingdom has re- 
cently been dispatched to the Cauvery 
dam, India. It was made in Sheffield 
and comprises three electrically driven 
plants, each capable of handling from 
135 to 146 tons of rock per hour. There 
are three jaw-type primary crushers, 
with feed openings 54x42 in.; eighteen 
24x13-in. jaw-type secondary crushers; 
and six disk crushers 36 in. in diameter 
and 20 ft. long, together with the neces- 
sary elevators, conveyors and other ac- 
cessories. Wearing parts of the crushers 
are made entirely of manganese steel. 
Each of the large primary crushers 
weighs about 112 tons, the largest ever 
constructed in Britain. 





Traveling Water Screen Seals 
All Bypass Openings 


Several new features are embodied in 
a traveling water screen developed by 
the Chain Belt Co., Milwaukee, Wis., 
which effectively seals all openings 
which might bypass debris. The screen 
is constructed of rectangular baskets 
which hold the screen cloth and are in 
turn carried by two strands of hardened 
steel roller chain. This operates over 
head and foot sprockets. As the sub- 
merged screen surface becomes clogged, 
the screen is revolved and the refuse is 
lifted from the intake by the upward 
travel of the baskets and automatically 
removed from the screen by means of a 
spray which washes the refuse into a 
trough for disposal. The foot wheel is 
so designed as to permit the use of a 
new extended track shoe which engages 
the roller at the exact instant it leaves 





DETAILS OF TRAVELING WATER 
SCREEN 


the wheel. Thus there is no intervening 
space in which the roller can weave in 
ward, causing openings between the 
ends of the baskets and the frame of the 
screen. 





Character of Confined Air Shown 
by Testing Device 


Dangerous atmospheric conditions in 
confined spaces, such as sewers and 
manholes, are revealed by a _ portable 
gas detector developed by G. W. Jones. 
of the U. S. Bureau of Mines, and man- 
ufactured by Mine Safety Appliances 
Co., Pittsburgh, Pa. This is said to be 
the only instrument for practical field 
use which shows either the presence of 
an explosive gas or a deficiency in 
oxygen. It consists essentially of a 
bomb in which a sparkplug is inserted 
and to which a pressure gage is attached 
Provision is made for the enrichmeni 
of a sample of the suspected air by 
means of measured amounts of propane 
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TESTING MANHOLE FOR DANGEROUS 
ATMOSPHERIC CONDITIONS 


and for the ignition of the mixture. The 
entire assembly is mounted upon a 
mahogany-finished wooden stand. 

In operation, the sample to be tested 
is forced into the apparatus and ignited. 
If an explosion occurs, this is shown by 
an increase in the gage reading. When 
no explosion occurs, the gas, if present, 
is not in the right proportion to form 
an explosive mixture. By extensively 
enriching the sample by means of in- 
jections of propane, it is possible to de- 
tect the presence of explosive gases in 
quantities below the lower explosive 
limit. If there is no initial explosion 
and no later explosion after the addition 
of propane, the original sample consists 
either of an inert atmosphere deficient 
in oxygen, or of explosive gas concen- 
trated above the upper explosive limit. 
To determine which of these conditions 
exists, another sample is taken into the 
apparatus and successively diluted with 
measured quantities of air, an attempt 
at ignition being made with each addi- 
tion. 

A simpler form of detector which is 
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used in testing for carbon monoxide 
gas only is also manutactured by this 
company. This consists of an ampoule 
which is crushed and exposed to the sus 
pected atmosphere. Carbon monoxide, 
if present, will change the color of the 
ampoule, and comparison with a stand 
ard color chart will give the approxi 
mate concentration of the gas. 





Reversible Action Feature of 
Chain Pipe Tongs 


Simplicity in operation is the feature 
of a new type of chain pipe tongs, 
known as the Vulcan  Boll-Weevil, 
which has been developed by J. H. Will 
iams & Co., Buffalo, N. Y. This tool, 
made in four sizes for pipe from } to 12 





REVERSIBLE PIPE TONGS 


in., makes it unnecessary to hold the 
tongs up against a pipe from below until 
the chain can be wrapped around and 
hooked. Instead, the tool is simply laid 
on top of the pipe and the chain hooked 
around from above. Once in position, 
the pipe can be turned either way. For 
tightening, the tongs are slid forward 
so that the rear end of the jaws engage 
the pipe (see dark pipe in illustration ), 
which is then turned by pushing down 
on the handle. When the joint is to be 
loosened the tongs are pulled back, en 
gaging the forward teeth (as shown by 
the phantom pipe) and the handle is 
pulled up. The are of the jaws and the 
shape of the teeth are designed to give 
a positive bite. Longer life is insured 
by making the jaws reversible, so that 
when the teeth first in use wear, the 
jaws can be turned end for end, doubling 
the life of the tool. 





Medium-Capacity Truck With 
Four Wheel Traction 


With a rating of 24 tons, the new 
model HH-6 truck announced by the 
Four Wheel Drive Auto Co., Clinton 
ville, Wis., provides an unusually flex- 
ible unit for various hauling conditions. 
The six-cylinder 3}x4}-in. motor with 
seven-bearing crankshaft develops 66 
hp. at 2,000 r.p.m. Adequate lubrica- 
tion of this engine on steep grades is 
insured by a special oil sump designed 
to maintain proper oil level under all 
road conditions. Drive is through a 
dry clutch with eight sets of disks, then 
through a seven-speed transmission and 
sub-transmission to the front and rear 
axles. The usual center differential 
utilized in all FWD trucks is used, 
together with the mechanical lock to 
insure traction on all four wheels on 




















































24-TON TRUCK WITH DUMP BODY 


slippery roads. Both front and rear 
axles are of the full-floating type with 
bevel gears. The service brake, located 
on the rear of the sub-transmission, 
operates through all four wheels, and 
the emergency, or hand brake, is of the 
internal expanding type on rear wheels 
only. Standard equipment includes elec- 
tric starting and lighting, steel spoke 
wheels with 36x8-in. pneumatic tires, air 
cleaner and oil filter. 





New Publications 


Grading Equipment—Dump carts, scrap- 
ers, rooters, sheep’s-foot rollers, bulldozers 
and power units for their control are de- 
scribed in “A Small Book Featuring Some 
Big Machinery,” issued by Le TouRNBPAU 
MANUFACTURING Co., Stockton, Calif. 


Warning Signals—Neon lights for the pilo- 
tection of railway grade crossings are being 
introduced by INTERNATIONAL EQUIPMENTS, 
Inc., New York City. Advantages of this 
type of signal and results of tests made 
on several Canadian installations are given 
in a 16-p. illustrated bulletin recently 
issued. 


Hydrogen-Ion Control—Theory, methods 
of operation and applications of the 
hydrogen-ion control are given in great 
detail in the sixth edition of “The A.B.C. 
of Hydrogen-Ion Control,” published by La 
Motrr CHEMICAL Propucts Co., Baltimore, 
Md. The book contains 133 pages and 
many illustrations. 


Cast Stone—Characteristics, advantages, 
methods of manufacture and _ tentative 
standard specifications for cast stone, a 
building stone molded from special pre- 
pared concrete in which the aggregate is 
selected for durability and appearance, are 
given in a 28-p. booklet issued by the Cast 
STonNe INstTiTuTe, Chicago, Ill., which is 
profusely illustrated to show applications 
of the process. 


Road Maintenance Equipment—LiIrTtT.Le- 
FrorD Bros., Cincinnati, Ohio, have issued 
two 32-p. booklets describing their products. 
One of these is a full-size catalog describing 
asphalt kettles, heaters and miscellaneous 
contractors’ equipment, the other a pocket- 
size booklet in which the text is greatly 
condensed. Both publications are illus- 
trated. 


Light Railways — Koppre. INDUSTRIAL 
CaR & EQUIPMENT Co., Koppel, Pa., has 
issued bulletin 62 describing standard 
quarry cars, track and track equipment. 

Clutches — Structural features of the 
Magee-Pfeiffer clutch are described in a 
16-p. illustrated bulletin of the MAGEE- 
Preirrer Co., Chicago, Ill. 


Wagons and Trailers—Dump wagons and 
trailers in capacities up to 20 cu.yd., with 
both wheel and crawler mountings, are 
illustrated and described in a 16-p. catalog 
T-30 issued by A. STREICH & Bro. Co., 
Oshkosh, Wis. 


Excavating Machinery—Ground pressure 
data on Northwest crawler equipped 
shovels, cranes and draglines are given in 
a recent publication of the NorTHWEST 
ENGINBERING Co., Chicago, Ill. 

Pipe—Many interesting illustrations show- 
ing typical installations of Naylor Spiral- 
weld steel pipe are given in a 46-p. bulletin 
30-1 issued by the NayLor PIPE Co., Chi- 
cago, Ill. Advantages of this kind of pipe 
are discussed briefly in the text. 


Drill Steel—General information and de- 
tailed instructions in regard to the heating, 
forging and tempering of drill steel are 

iven in a 48-p. illustrated circular 72-K 
ssued by .the SULLIVAN MACHINERY Co., 
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Chicago, Ill. The publication is well de- 
scribed by its title, “A Handbook of Rock 
Drill Steel,” for it answers practically every 
question on this subject which can arise, 
varying from the layout of a model steel- 
sharpening shop to the proper heat treat- 
ment of steel for best results. 


Welding Rod—Over 40 different types 
of welding rods, for use in eve phase of 
welding, are conveniently list and de- 
scribed in a recent bulletin of the Fusion 
WeLpinc Corp., Chicago, Ill General in- 
formation such as standard rod sizes and 
lengths, packing and other details is also 
covered. 


Oil Storage Tanks—*“Stopping Evapora- 
tion With the Wiggins Breather Roof” is 
the title of a 22-p. illustrated bulletin of the 
Cutcaco Bripce & IRON Works, Chicago, 
lll., which gives detailed information on an 
oil storage tank roof which prevents evapo- 
ration by flexing up and down instead of 
venting vapor out of the tank. A report 
of the U. S. Bureau of Mines giving specific 
—_ hs gravity savings is also reprinted 
in full. 


Trafic Control— Personnel, scope and 
facilities of the AUTOMATIC SIGNAL CoRP., 
New Haven, Conn., are revealed in a 15-p. 
illustrated booklet recently issued. 


Instruments—Remote control instruments 
for indicating, recording and controlling 
flows, pressures, liquid levels and positions 
are described in a 32-p. illustrated bulletin 
issued. by the BROWN INSTRUMENT Co., 
Philadelphia, Pa. 

Concrete Admizxture —“Celite for Con- 
struction” has been issued in a revised and 
enlarged edition containing new material 
and photographs by the JOHNS-MANVILLE 
Corp., New York City. 

Chain Drives—Information necessary to 
design, install and maintain Morse silent 
chain drives is contained in a 104-p. data 
book published by the Morsp CHAIN Co., 
Ithaca, N. Y. Speed reducers and flexible 
couplings are also covered. 





Costs and Contracts 


E. N.-R. Index Numbers 


Volume 
March, 1930 


Febr , 1930 
Sauk. 1929 
Average, 1929 





This Week’s Contracts 


Heavy construction contracts, re- 
ported by Engineering News-Record 
in the week of April 24, with some 
comparisons, total as follows: 

(In Thousands of Dollars) 


Average Preceding 
Apr. 24, Four Weeks 


Buildings: 1930 1930 1929 


Industrial........ $9,389 $8,751 

7 43,151 43,334 

Streets and roads... 11,596 7,356 
Other eng. constr..... 18,195 15,586 18,882 


Total............ $111,874 $79,723 $78,324 


Total, all classes, Jan. | to Apr. 24: 


$1,160,688 
1,438,115 


CONTRACTS AWARDED IN FIRST FOUR 
MONTHS 


(Millions of Dollars) 
Per Cent 
1929 Change 
+ W 
a a 
+105 
— 3 
+ 


Total public wks. 
Electric power 
Total 
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Business Notes 


NATIONAL COMMITTEE ON Woop UTILIZa- 
TION of the U. S. Department of Commerce 
will hold its annual meeting in Washing- 
ton, D. C., May 2. The principal object of 
the meeting will be to consider how the 
committee can best function in carrying out 
the various projects it now has under way. 
These include the introduction of the Scan- 
dinavian gang sawing system, the stocking 
of chemically treated wood by retail lumber 
yards and promotion of the use of small 
dimension stock in the manufacturing field. 


THE SIMPLIFIED PRACTICE RECOMMENDA- 
TION ene vitrified paving brick has 
been reaffirmed without change for a period 
of one year. A survey conducted prior to 
the revision meeting indicated the degree 
of adherence to the recommendation to be 
approximately 87.8 per cent of the industry. 


TRADE PRACTICE RULES governing the 
crushed stone and metal lath industries 
have been approved by the Federal Trade 
Commission. The former were adopted at 
a conference held in Cincinnati, Ohio, Jan. 
23, 1930, the latter in Washington on June 
27, 1929. 


DoMINION Steet & Coat Corp., a new 
organization chartered in Nova Scotia, will 
take over the physical assets of the British 
Empire Steel Corp., the Dominion Steel 
Corp., Ltd., and the Dominion Iron & Steel 
Corp., Ltd. The consolidated company will 
have assets of more than $50,000,000. 
Directors of all three companies concerned 
have approved the merger, which will be 
— to shareholders for their authori- 
zation. 


WESTINGHOUSE ELEcTRIC & MANUFACTUR- 
ING Co., East Pittsburgh, Pa., has placed 
W. S. Rugg, vice-president in charge of 
engineering, also in charge of sales activ- 
ities. Mr. Rugg takes over the activities of 
Edward D. Kilburn, vice-president and gen- 
eral sales manager, whose resignation was 
accepted April 16. S. M. Kintner, director 
of the Westinghouse Research Laboratory, 
has been made assistant vice-president and 
will assume engineering department duties 
under the direction of Mr. Rugg. 


Sov.f Steen. Co., Los Angeles, Calif., has 
purchased the United States Metal Products 
Co., San Francisco, manufacturer of steel 
windows and doors. No change will be 
made in personnel, and marketing arrange- 
ments will continue as at present. 


RELIANCE ELectric & ENGINEERING Co., 
Cleveland, Ohio, has appointed Ralph R. 
Newgquist sales engineer of its Chicago office. 


PARADON MANUFACTURING Co., Arlington, 
N. J., will be represented in Minnesota, 
North Dakota, South Dakota and northern 
Wisconsin by Gerald Standish, who will be 
located in Minneapolis. 


PITTSBURGH TESTING LABORATORIES, Pitts- 
burgh, Pa., has appointed M. L. Carr staff 
engineer. Mr. Carr is a graduate of the 
University of Illinois and has been con- 
nected with the Underwriters Laboratories, 
the Safe Cabinet Co. and the Barrington 
Associates, New York City. 


Byron JacKsON Co., Berkeley, Calif., is 
now occupying a new plant constructed for 
the deepwell turbine unit. 


REPUBLIC RESEARCH CorP. has been incor- 
ported as a unit of the new Republic Steel 
Corp. to handle specialized research. Head- 

uarters will be at Massillon, Ohio. F. J. 

riffiths, former chairman of the Central 
Alloy Steel Corp., will head the new unit. 


Stee. & TusBeEs, INc., Cleveland, Ohio, 
announces the removal of the general sales 
department of the electrical division from 
Brooklyn, N. Y., to Cleveland. 


TIMKEN ROLLER BeaRIne Co., Canton, 
Ohio, has elected the following officers: 
chairman, H. H. Timken; ee mx Te 
Loren: vice-presidents, R. Timken, 
J. G, Obermier, J. W. Spray, H. J. Porter, 
T. V. Buckwalter, L. M. Klinedinst; secre- 
tary-treasurer, R. C. Brower. 


Cc. J. TaGuiaBuE MANUFACTURING Co., 
Brooklyn, N. Y., has purchased a ae 
concrete fireproof ore building whic 
will be occupied about July 1. The new 
plant will more than double present facil- 
ities of the company. 





JAMES VERNER Scaire, president of the 
Wm. B. Scaife & Sons Co., Pittsburgh, Pa., 
died on March 31. 


JosmpH KATZENSTEIN, of the New York 
sales office of the Chicago Pneumatic Tool 
Co., died suddenly of heart disease April 2. 
rae born at Saratoga, N. Y., Aug. 21, 
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Unit Prices From Current Construction Bids 








Newark Bridge of Nine Through Girder Spans, Concrete Viaducts and Approach Fills 






é HE contract for the Haynes Ave. highway bridge in 4«--------- 22-6 ----n--- = - no opt ovnnnnn nnn Jinnnnen orm one De 
Newark, N. J., was awarded in February, 1930, by the r i= 2°74) -----> 
Department of Public Affairs to J. Rich Steers, Inc., for tO | 
$885,439. It consists of nine through plate-girder spans = 


102 ft. 8 in. each, and 230 ft. of reinforced-concrete viaduct 
structure with approach fills. The girders for the main span 
(Fig. 2) are 94 ft. back to back of flange angles and are 
placed 45 ft. apart, giving a clear roadway of 40 ft. Side- 





Pl girder 
SO" high 


™ 
walks 12 ft. wide are cantilevered outside the main girders. & = 
Floor construction consists of 36-in. 250-lb. rolled beams 8 
spaced 8 ft. 2 in. transversely. The floor is an 84-in. con- ~ 
crete slab reinforced top and bottom with 24-in. wearing Z 
surface. 23 Asphalt fai 


pavement. , 





Features Affecting Cost—Two features affect both cost 
and bidding: (1) necessity of maintaining traffic on an 
existing bridge, finally to be removed; (2) the fact that the 
bridge crosses 36 railway tracks. Item 14 for maintenance 
of traffic and removal of the present Haynes Ave. bridge 
calls for the shifting of the present structure to clear the new 
construction. This shifting will be approximately 22 ft. in 
a horizontal direction. The present structure is composed 
of five steel pony-truss spans of from 130 ft. to 140 ft. and 
a section of timber trestle. The contractor is required to FIG, 1—HALF CROSS-SECTION OF PLATE-GIRDER 
shift these trusses, provide new piers for them and at the SPAN 
completion of the job to remove the structure. The old 
bridge must be kept open to traffic except for a period of two taining walls, piers and abutments. Although these are 
weeks, which is permitted for shifting the bridge. The fact reinforced, this concrete is in general mass construction. 
that this bridge crosses the Waverly yard of the Pennsyl- Class 2 is used for girder incasement, fence posts, stairs, and 
vania Railroad at a point where there are 36 tracks, includ- lamp-post bases. Pea gravel is permitted for coarse aggre- 
ing four main-line tracks, adds to the complication of the gate. There are no minimum strength requirements for these 


incased 


: 
{ 
‘ 








erection problem. The lowest bid for this item was $74,000; two classes. Class 3 (1:14 :3) is for roadway and side- 
the average of the three bidders, $89,000; the engineer’s walk slabs. Minimum strength of 3,500 lb. at 28 days is 
estimate, $60,000. required. 
i Concrete—The largest item was the concrete, amounting Other Items—Class A fill (7a) is selected and compacted 
‘ to 31 per cent of the low bid. Items 17a, b, c are for con- fill, as contrasted with fill that is merely dumped. 
3 crete in place, not including cement, which is a separate item The waterproofing is asphalt mastic with a priming coat 
a (16). For this reason the exact mix is not specified, flexi- applied to the back of the retaining walls without membrane. 
4 bility being permitted under the contract. Classes 1 and 2 Temporary paving (74b) consists of either second-hand 
concrete are approximately 1 :2.:4. The former is for re- granite or traprock block, laid in sand cushion or penetration 
Johnson, 
Drake & 
Piper, Frederick 
J. Rich Steers, Freeport Snare, 
3 New York N. Y. New York Engineer 
Item Description Unit Quantity Price Amount Price Price Price 
09S 8 8 he 0 ie be aleve Ladue keen ‘ Cu.yd. 9,000 $4.00 $36,000 00 * 50 $5.00 $4 00 
2 ~=Trench excavation......... ae ee 7 Cu.yd. 700 3.00 2,100.00 50 5.00 7.00 
7a Earth and rock fill........... eae eed ei Cu.yd. 12,000 0. 40 4,800 00 0 40 0 50 0 50 
Yc Temporary timber.............. ties ; M.b.m. 25 87.00 2,175.00 75.00 90 00 100 00 
14 Maintenance of traffic and removal ‘of present bridge é ; Lump 1 74,000 00 74,000.00 102,000 00 91,000 00 60,000 06 
15d Concrete piles 20 ft. or less in length. . : 7 ee Each 1,250 30.00 37,500.00 56.00 66.00 50 00 
15e Concrete piles over 20 ft. and fone than 30ft......... pans Lin.ft. 4,500 2.00 9,000 00 2.80 3.30 2 50 
15f Concrete piles over 30 ft. in length...... Aad arler in pand : Lin. ft. 300 2.00 600 00 3.20 3.90 2 50 
16 Cement used in concrete or in mortar. ; Barrel 16,000 2.75 44,000 00 2.65 2 50 2 60 
17a Class | concrete exclusive of cement—piers and walls , Cu.yd. 5,700 17.00 96,900 00 16 40 16 00 18.00 
17b Class 2 concrete exclusive of cement—incasement ‘ Cu.yd. 1,340 54.25 72,695 00 60 00 55 00 76 00 
17e Class 3 concrete exclusive of cement—slabs Oe avatars on : Cu.yd. 2,900 36.00 104,400 00 25 00 28 00 23 00 
Se) Sn MN MOI 6 G5 cas ou esida a cencwaind tl ‘ Nears Cu.yd. 110 6.00 660 00 5.00 10 00 10 00 
24 ~+Brick masonry. . adn ass aw eae ee ; Cu.yd. 25 45.00 1,125.00 30 00 35 00 40 00 
29 =Waterproofing without membrane...... ; ; Sig aaticarea ote Sq.yd. 2,500 0.50 1,250. 00 0 60 1. 20 0 50 
35 Structural and cast steel.............. er Biiivuc dp eeas ees Ton 2,050 . 116.00 237,800 00 110.00 114 00 125 00 
37. Miscellaneous steel. . Ree cube ot a a ’ Lin hah amas Lb. 77,000 0.10 7,700.00 0.07 017 015 
38 Bantereies steel. . ey ania ee c sake nse Ton 690 120.00 82,800 00 110.00 100 00 120 00 
39 Wire mesh or expanded MMR Soo onc Seine hae ws Paas oe Ton 37 270.00 9,990 00 174 00 240.00 250 00 
50 Miscellaneous iron castings. eaies aa ela Ton 3 190.00 4,300.00 99 00 180.00 200 00 
55 Wrought-ron pi — fittings. . cae daha a oees Ton 3.5 575.00 2,012.50 212 00 340 00 200.00 
60 Cast-iron pipe, Pell a and spigot, straig®t. . ea ek chbx co votes een 30 100.00 3,000. 00 66 00 180 00 150.00 
61 Cast-iron pipe, bell and spigot, specials. . aia oo Ae Ton 3 200.00 600.00 195.00 340 00 250 00 
72 New ES a ca nse ae «ue t ee nein as sn Lin. ft. 520 2.50 1,300 00 3.00 4.50 2 50 
74a New sheet asphalt pavement. . : ; : . Sq.yd. 5,300 1.85 9,805 00 2.10 2.20 2.25 
746 Teesmueuee pavement.......... eee ‘ chiens ae Sq.yd. 7,000 1.70 11,900.00 1.75 1 20 1.25 
75 Tem nee 6 ona bbe Sead oe uae nae eaux Sq.ft. 12,500 0.08 1,000 00 0.25 0.10 0.15 
80b 4-in. vitrified tile pipe................ as LCet wae an cow Lin ft. 350 1.10 385.00 0 30 1.00 0 80 
809 12-in. vitrified tile -. HSS Dan aed dg Sai Ch vea a epee ata Wes Lin.ft. 490 1.54 754.60 0 85 2.20 1 00 
80k 18 in. vitrified - pipe. <4 awe ; td wie a ee weed . Linft. 750 2.23 1,672.50 1.75 3 30 1.50 
97d Type C fence.. oe bo os SES pi eine gy 3,600 4.50 16,200 00 4.00 5 50 7.00 
Se Type D femes.......--..6--2-... bl acess gn alle t's brane idle ata iio ard Lin.ft. 440 2.00 880 00 3.00 3.50 5.75 
ee 2 ae ee | ery a ee eee is 3, 0.%6 3,072 00 0.70 1 50 1.10 
js ee ee ee er eer ey ree Sach 30 62.50 1,875.00 95.00 120 00 70 00 





Re Se Se SS ae A RN oe oc ccveesere. $885,439 40 $898,532 75 $936,476 00 $934,430 00 
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FIG. 2—TYPICAL SECTION OF CANTILEVER 
RETAINING WALL 


macadam 6 in. thick, at the option of the contractor. This 
pavement is to be laid on fills until they are sufficiently con- 
solidated for permanent paving. Temporary sidewalk (75) 
consists of a 6-in. layer of cinders. 

Excavation of about 500 cu.yd. will be required in con- 
nection with placing the 12- and 18-in. vitrified tile pipe, but 
not for the 4-in. tile pipe, which is used for weepholes. 

Type C fence (97d) consists of 8x12-in. reinforced-con- 
crete posts 8 ft. 3 in. centers, connected by a steel fence of 
3x2-in. rectangular steel top and bottom members with §-in. 
square steel pickets 4 in. centers between top and bottom rail, 
which are 34 ft. apart. Type D fence is a two-rail gal- 
vanized-iron pipe fence, top rail and post being 3 in. in 
diameter, the lower 24 in. The posts are 6 ft. centers, 
expansion bolted at the base. 

James W. Costello is chief engineer of the Department of 
Public Affairs; Ralph Smillie is transit engineer, 





Cost of a Boardwalk on Long Island 


ae sum bids for a boardwalk at Jones Beach State 
Park, N. Y., were received March 28, 1930, by the Long 
Island State Park Commission. The boardwalk is 40 ft. 
wide by 3,500 ft. long, of wood piles, wood deck and ship 
rails. Six open pavilions are included. The structural mem- 
bers are Western fir and the decking is fir flooring. Seven- 
teen bids were received for both untreated and treated 
lumber. The cost of treating averages 14 per cent more than 
the untreated bids. The Walman salt treatment is used, 
which comprises 4 per cent salt solution for fire retarding 
and 2 per cent fluoride phenol for protection against fungus. 
The method is vacuum heating in retorts at yard or mill, not 
at job. The lowest three bidders are: (A) Graves-Quinn 
Corp., Grand Central Bldg. (contract for treated); (B) 
Long Island Dredging Corp., Bennet Pl., Lindenhurst; (C) 


Approximate Y 


April 24, 1930 


A. N. Spooner & Son, Inc., Pier 11, North River, New 
York. The bids: 





Per Cent 
Untreated Treated for Treating 
| er is Cedide $147,850 $172,700 17 
B.. ee - 156,900 176,900 13 
Rabe ares te seeds oF 171,400 191,300 12 
Average 17......... $189,000 $215,000 14 





Sanitary Sewers at Dallas, Tex. 


ONTRACT 7 for sanitary sewers in Dallas was awarded 

in March for $39,768. This bid was 22 per cent under 
the average of the five received. The accompanying tabula- 
tion lists the unit prices of the lowest three bidders: (A) 
Kirkwood, Wharton & Lee, San Antonio; (B) Dozier Con- 
struction Co., Austin; (C) Central Contracting Co., Dallas. 
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A B Cc 
Cr OU TOOK GRUB... os onc oa ok Geese $4.00 $4.00 $4.95 
— pipe oe. Ft. 4% ‘ 

J RRR Per = - 6 60 0 61 
4,220 lin.ft.. needs 5 6 8 0.55 0.70 0 68 
1,560 lin.ft. . odes 8-10 0.55 0.80 0 85 

‘i WOME, diay pata tan Os Maes 10-12 0.65 0.95 1.00 
in, 
4,000 lin.ft.. 0- 6 0.62 0.65 0.77 
4,659 lin.ft. . 6 8 0.67 0.75 0 84 
3,500 lin.ft. . 8-10 0.75 0.85 1.08 
Se ae eee 10-12 0.90 1.10 1.17 

750 lin.ft. . 12-14 1.05 1.30 1.22 
4 PRT Efe cece on aware 14-16 1.25 1.65 1.50 
10-in. 

50 lin.ft.. . ee O- 6 0.95 0.80 0.98 

oi SS ae 6- 8 0.95 0.90 1.09 
ag lin. ft... 8-10 1.05 115 1.27 
12-in. 

425 lin.ft.. 6- 8 1.00 1.20 1.29 
a lin.ft. . 8-10 1.10 1.40 1.47 
15-in. 

500 lin.ft 0- 6 1.38 1.48 1.86 
PS asd os cso ease eels 6- 8 1.43 1.60 1.92 
1,800 lin.ft 8-10 1.53 1.75 2.05 

910 lin.ft 10-12 1 63 2.10 2.¥> 

415 lin.ft 12-14 1.73 2.30 3.00 
3,500 lin.ft 14-16 1.88 4.00 3.35 

900 lin.ft 16-18 2.03 6.25 3.94 

525 lin.ft. . 18-20 2.45 6.75 3.94 
. 50 lin.ft 20-22 2.68 10.90 $31 
anholes 

te Te Be. os 60 0- 6 55.00. 60.00 67.00 
27 Type B.. 6 8 65.00 70.00 69.00 
21 Type B 8-10 77.00 82.00 83 00 
12 Type B... 10-12 89.00 96.00 98.00 
11 Type B... 12-14 103.00 110.00 118.00 

2 Type B... 14-16 113.00 125.00 128.00 
3 Type B 16-18 125.00 150.00 164.00 
1 Type B 18-20 137 00 175.00 179 00 

17 cleanouts. . “é sigs 12.00 14.00 24.00 
72 lin.ft. 8-in. ¢. i. pine,..... cn ‘ 2.00 2.15 1.10 
Sette, oct nate ; Poewtes $39,768 $51,727 $53,214 
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Prices of Low Bidder Per Foot, Dollars 
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Depth in Feet 

LOW BIDS ON 6§- TO 15-IN. V.C. PIPE AT 6- TO 
22-FT. DEPTHS, DALLAS 
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